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MMHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCUNCKON OEJIEPAI U
DenepanbHOE IOCYIAPCTBEHHOE OIOKETHOE 00PA30BATEILHOE YIPEKACHUE

BBICLIETO IpodeccroHabHOro 06pa3oBanus
«TOMCKWU I'OCY JAPCTBEHHBIM YHUBEPCUTET CUCTEM YITPABJIEHUS U
PAJINOS3JIEKTPOHUKN (TYCVYP)

VTBEPXJIAIO .
Hpoﬁ”k;?p 1o yuebHoit pabote

/ /\Su(«% ILE. Tposin
« LZ/Z» 04 2016 .

PABOYAA I[TPOTPAMMA VUEBHOM JIVICLIVTITMHBI
«OHTUYECKHE N ®POBBIE TEJJEKOMMYHUKALIMOHHBLIE CUCTEMBI»

Yposenb ocHoBHOI 06pa3oBaTenbHOl nperpaMMbl: bakanaspuar

Hanpapnierne nogroroium: 11.03.02 MudokoMMYHHKAIMOHEBIE TEXHOIOTHH H CHCTEMBI CBSI3H

[Ipoduas: OnTHYecKre CHCTEMBI M CETH CBSI3H

Popma obyuenrs: oOuHas

PakyanTer: PapoTeXHuYecKui

Kadenpa: CpepxBricokoyacToTHON M KBaHTOBOHU paguorexuukd (CBY u KP)
Kype: 3,4 Cemecrp: 6, 7. 8

YueOupii miad Habopa 2016 roja M MOCHEAYIOUX JIeT

Pacnpenenenue pabodero BpeMeHU:
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1. | Jlexupu 10 26 16 52 9acoB
2. | Jlaboparopnsie paGoTh! 34 34 4acos
3. | pakruueckye 3ausTus 12 24 22 58 4acoB
4. | Kypcogoii npoext/pabora 10 10 Y4acoB
5. | Beero aynutopbix 3ausTaii (Cymma 1-4) 22 84 48 154 4acoB
6. | CamocroarensHas pabora cryaenton (CPC) 50 60 60 | 170 | uacos
7. | Beero (Ges sx3amena) (Cymma 5.7) 72 | 144 | 108 | 324 | wuyacoB
8. | Camocr. pabora Ha [OJNOTOBKY, CAAYY PK3aMeEHa 36 36 4acoB
9. | Obmwas TpyaoeMKoCTS (Cymma 7.8) 72 | 180 | 108 | 360 | uyacos

(B 329€THBIX CMHLIAX) 2 5 3 10 3ET
3auer: 0, 8 cemecTp
Ox3amen: 7 cemectp
Kypcosoe npoextuposanue: 8 cemectp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

Jluer corjiacopanuii

Pabouast mporpamma coctapieHa ¢ yderom Tpebosanuii @egepanbHoro I'0CynapcTBEHHOTO
00pa3oBaTeN-HOrO cTaHmapTa Bhiciiero obpasoBanust (OI'OC BO) mo manpaBiieHHIO MOATOTOBKH
11.03.02 "MHpOKOMMYHUKAIIMOHHBIE TEXHOJIOIMA W CHCTEMBI CBsi3M (ypoBeHb Oaxanaspuara)”,
yreepxaennoro [lpukxasom Munobpuayku Poccum 06 mapra 2015 1. Nel74, paccmorpena u

yTBEepXIICHa Ha 3acenannu kapenper «28» 04 2016 r., mpotoxon Ne & _
!/ £ y

Pazpaborumi g/ /

Jouent xad. CBY n KP e L A AC. Tepun

(momKHOCTS, Kathenpa) 7" (dommmcs) (®.H.0.)

gl

3aB. kadeapoit CBY u KP - C.H. IlapauroBuy

(IODKHOCTD, Kadeapa) (MOACEY™"""" (®.1.0.)

Pa6ouass mporpamma cornacoBaHa ¢ (aKyIbTETOM, NPOQUIUPYIOMEN, 00ECIEeYNBAIOIIER |
BBIHYCKaIOHIeﬁ Ka(l)ellpaMI/I HallpaBJICHUS IIOAT'OTOBKH.

' /.
Jekan PT® ( " e K.IO. Ilonoga
(Haspanue dakynpreTa) *w{‘rfmﬁm{) ( (OG.N.0.)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
3asB. npodmupyromei yz/
kadenpoit CBY u KP { - C.H. lllapanrosuy
(naspanue xadenps) ~(TTONITICE) (®.H.0)
3aB. obecrieunBaroIei u T ~
w 7\
BBITYCKAIOMIEH ( (‘7%
kadenpoit CBY u KP . C.H. Hlapanrosuy
(nassanue kadeapol) (hbﬂﬂm)""’/ (D.H.0)
IKenepThi:
Jonent kapeaper TOP C.H. boromoion
( MeCTO paboThi, 3aHUMACMAN JIOJIKHOCTH) (NOJIUCH) / (®.M1.0)
Ipod. xadenpst CBY u KP ‘///é AE. Mannenn
(MecTo paboThi, 3aHHMaEMan JOJHKHOCTH) (nonnﬁéb) (BPUO.)
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1. HEJH A 3AAYM JUCHANIAHLE:

[feb10 npenogaBanys TUCIMILIAHEL SBISIETCS U3y IEHHE TIPOIECCOB (OPMHUPOBAHUS, TIEPEIAUH
1 00paboTKK CUrHANIOB, IIPOMCXOJAIINX B OIITHYESCKUX IUMPOBBIX TENEKOMMYHUKAHOHHEIX CHCTEMAX.
Kpome Toro, nensio npenosiapanus TUCIHATUINEBI SBISICTCS 03HAKOMIIEHUE ¢ POCCHHCKIMHE 1
MEXTYHAPOJHBEIMY CTaHAApTaMH B 00JIaCTH ONTHYECKHX TEICKOMMYHHUKAIMI U HEPCTIIEKTUBAMHU UX
pa3BUTHS.

3amauamm IpcrogaBaHust JUCHUIIIVHEL ABJISIOTCSA:

— u3y4YcHHe OOLIMX NPUHLUIOB IIOCTPOCHHS W (DYHKIMOHHPOBAHHUS AallApaTypPhl OHTHYECKHUX
U(pPOBLIX BOJIOKOHHO-OIITHYeCKHX cucteM nepenaun (IIBOCI),

— ¥3Y4YCHWE OpraHM3anuu UU(POBBIX BOJOKOHHO-OUTHUYECKHX JimHEHHBIX TpakToB (IIBOJIT) u
ONTUYECKUX TPAHCIIOPTHBIX CeTel,

— H3y4YeHHE METOJIOB pacuera mapaMerpoB KaHaJIOB M TpakToB, opranm3oBanHbix B I[BOCIIL, a
TaKOKe BOTIPOCOB UX TEXHUYECKOH SKCILUTYyaTAI[H ¥ IPOCKTHPOBAHHSL.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OOII:

Hucnmmymba  «Ontryeckue THGPOBBIE TelneKOMMYHUKanuoHHBle cucreMbl» (B1.B.OJI.12)
OTHOCHTCS K BapUAaTHUBHOH 4acTV IPO(ECCHOHANBHOIO MUK 003aTENBHEIX JUCIUILIAH.

3. TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUMA JUCHATIJIMHBI

lporece n3ydenus qUCHUNIMED! HAIPaBIeH Ha (OPMUAPOBAHKE CIEIYIOMMX KOMIETEHITMN:
— yMeHueM coOUpaTh ¥ aHAIM3UPOBATh HHGPOPMAIMIO It HOPMUPOBAHUS MCXOMHBIX JAHHBIX IS
IIPOCKTHPOBAHUS CPCIICTB U ceTel CBsA3U U ux 31eMeHToB (T1IK-8);
— YMEHHEM NPOBOMKTH PACYETHL 10 TIPOEKTY CETel, COOPYKEHHUH U CpencTB HHGOKOMMYHHEKALIT
B COOTBETCTBHM C TEXHUYECKMM 3d[JaHHEM C KCIONB30BAHUEM KaK CTaHIAPTHBIX METO/IOB,
IOpUEMOB M CPCACTB aBTOMAaTH3allM¥ IPOCKTUPOBAHWS, TAaK U CAMOCTOSTENIBHO CO3JaBacMbIX
opuruHapHeix (I[1K-9).
B pesyibTaTe H3ydeHuUsl IUCIATLIHHEBI CTYCHT JOJDKCH:
3HATH:

— IPUHIMIBL TOCTPOCHUA ¥ (QYHKIMOHHPOBAHHS OCHOBHBIX Y3JI0B OKOHEYHOHW W JIMHEHHOM
anmaparypbl ONTHYECKUX HHU(POBBIX TEIEKOMMYHHUKAIIHOHHBIX CHCTEM MEPENayd, a TaKiKe
TEXHOIOTUY MYJIBTUILIEKCUPOBAHMS, UcTIoNb3yembie B [IBOCIT;

= BUJIBI CHICHUATU3UPOBANHON M3MEPUTEIHLHOM arapaTypel,

— OTPacieBbie CTaHNApTh! CBs3U W pekoMeHanuu MCO-T, a Taxke TCPMUHOIOTHIO OHTHYCCKHX
TEJICKOMMYHUKALUOHHBIX CHCTEM MEpeIayy;

YMETh!

— HOJIb30BATECA CIPABOYHBIME XapaKTEPUCTHKAMH  [PH [POEKTMPOBAHHM CceTed J0CTyna H
TpaHcnopTHeIX cetet ECO P®;

— co0uparh, aHATM3UPOBATE MCXOIHBIC NAHHBIE W KBANM(DUIMPOBAHHO HPOBOJMTH PACUCTHI
Han0oJIee BRXHBIX NAPaMETPOB HUQGPOBBIX BOJOKOHHO-ONTHIECKHX JINHEHHBIX TPAKTOB;

— TEOPETHYECKH U SKCHECPUMEHTAILHO OLEHMBATh Kau4eCTBO mepenaynd WHPOPMAIUH 10 Hu(POBbIM
BOJIOKOHHO-OITUYECCKUM JIMHEHHBIM TPaKTaM;

BJIAETh!

— HaBbIKaMH paboTHl €O CHENHUATM3MPOBAHHON KOHTPOIBHO-U3MEPUTENLHOM  anmapaTypoi,
UCIIONTB3YyeMOU B ONTHYECKAX HU(POBHIX TEIEKOMMYHUKAMOHHbIX CHCTEMAX,

— TOTOBHOCTBIO K CO3/IAHMIO YCIOBHM JUI DPa3sBUTHUS POCCHUCKONH WH(PPACTPYKTYPhl CBS3H,
obecrieuenys ee WHTETPALMH ¢ MEK/AYHAPOJHBIMU CETSIMH CBSI3H; FOTOBHOCTBIO COJICHCTBOBATE
BHEJIPCHHIO NEPCTICKTUBHEIX TEXHONIOTUH U CTaHapPTOB;
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4. OBPBEM JUCHUIJIMHBI X BUJbI VIEEHOM PABOTBI

Ob6mast Tpy0eMKOCTh JUCIUILIMHEEL cocTaBiisieT 10 3aUeTHRIX eIuHMIIL.
Bua ydeGHol paboTs Bcero CemecTpsl

B Tom yucie:

Jlexumn 52 10 26 16
JIaGoparopusie paGotsl (JIP) 34 34

Hpaxtuueckue 3amsrrus (I13) 58 12 24 22
Cemunapst (C)
Komnoxsuyms (K)
Kypcosoii npoekt/(pabora) (aymuropHast Harpyska) 10 10

B Tom uncne:
Kypcopoii npoekt (pabota) (camocTosrenbuas pabora) 44 44
IIpopaboTka TeopeTHyeckoro MaTepuaia u 52 26 18 8
KOHTPOJILHEIE paboThI
Pedepar
Hpyeue eudvl camocmoamensnol pabomoi
TToaroToBKa K MpakTHIECKAM 3aHATHIM (CEMUHApaMm) 50 24 18 8
IloaroToBka k JiabopatopHbiM paboTam

 TonroTorka K i

| Bun

S. COUEPKAHUE JUCIIATIIRHBLI

5.1. Pasme el JHCHUIIAHE ¥ BUALI 2aHATHR

& g -
- E g E E E E %) \é % § § Dopmupyemble
ANMCHOBRZHHUE pa3Jielia JUCLMILIYHB 2 2 2 a B x| €6 KOMACTEHIIU
wn 2 |8 S EE| 52|85 5g (OK, TIK)
2 13
6 cemecTp
. | Crpyxrypa E(QPOBBIX ONTUYECKUX 4 6 30 40 MK-8, NK-9
TEJEKOMMYHUKAIUOHHBIX CHCTEM Nepeiayun
2. | TexHONMOruM MyJIbTHINIEKCHPOBAHYS 6 6 20 32 K-8, TIK-9
Bceero B 6 cemectpe 10 12 50 72
7 cemecTp
3. | Tlne3anoxXpoHHbIE U CHHXPOHHBIC A(BPOBLIE 6 3 4 (5 13 K-8, IK-9
HepapXxuu.
4. | Cucremsl CUHXPOHNU3ALMN ¥ YIIPaBICHAS 6 8 15 29 | TIK-8, TIK-9
5. | HudpoBsie BOIOKOHHO-OTITHYECKHME JIHHEHHBIE 3 3 4 s 35 TK-8, 1IK-9
TPaKThi
6. | Anmaparypa (POBLIX ONTHYECKUX 6 18 3 15 47 I1K-8, ITK-9
TEJIEKOMMYHIKaLHOHHBIX CHCTEM TEPeadn
Bceero B 7 cemectpe 26 34 24 60 144
8 cemecTp
7. | Nutepdeiicsl ¥ HOPMHPOBAaHME  OCHOBHBIX 6 6 s 77 K-8, I1K-9
IapaMETPOB KayecTBa Nepeiaun
8. | OcHOBbI  TEXHMYECKOW  JKCIlyaTauuu | 6 6 10 5 37 K-8, T1K-9
NPOCKTHPOBAHHMS
9. | HepcnexTuss pa3BUTHS ONTHYECKUX 4 10 30 44 K-8, TTK-9
TEJICKOMMYHHKaUOHHBIX. CHCTEM
Bceero B 8 cemectpe 16 22 10 60 108
Hroro 52 34 58 10 170 | 324
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5.2. Copepixanne paseson JACHATUIAHLE (0 JICKIASIM)

Tpynoe Dopmup

Ne HanveHoBanue yemble

Conep:xaHue pa3ienos MKOCTh
n/n pa3zienon (uac.) KoMIiere
HUWH
6 cemecTp 10 yac.

I. | Crpykrypa Beegenue. Bumst u  xinaccupmxaums ILIBOCII.  Ananoro- TIK-8,
uU(ppOBBIX uudpoBoe W LU(PO-aHATIOroBoe NpeoOpPa3oBaHMA CHUrHama. TK-9
ONTHYECKUX Konexn WKM. OGolumenHas cTpykrypHas cxema UBpOBBIX
TCIEKOMMYHUKAIIMOH | ONTHYECKMX  cucTeM  nepefgaud.  [lomstue  mudposoro 4
HBIX CHCTEM | ONTHYECKOIo JUHEHHOTO TpakTa. CTpyKTypa uH(OPMAMOHHOIO
nepenayu 00OpYHOBaHMS  OKOHEYHOM M  MPOMEKYTOUHOH  CTAHIMIL

M (PPOBOTO ONTUYECKOTO JIMHEWHOIO TPaKTA.

2. | Texuonoruu Criocofsl  MyNBTHIUICKCHPOBAaHMS  LU(POBBIX  MOTOKOB. K-8,
MyJbTHIICKCUPOBaH | CMHXDOHHOE MYJIbTUIVIEKCHPOBAHKE, MOHATHE © BPEMEHHOM TIK-9
Vst CIIBUTE, CTPYKTypa obopynoBaHus CUHXPOHHOTO

MYJIbTUIIEKCHAPOBAHKS. ACHHXPOHHOE MYJIbTHUILUIEKCHPOBAHHE, 6
OJTHO- ¥ JBYCTOPOHHEC COIJIACOBAHUC CKOPOCTEH mnepeaadn
00BeANHAEMBIX TIOTOKOB. Crpyxrypa 000pyIOBaHUS
ACHHXPOHHOTO MYJIbTUINEKCHPOBAHNA. Texnonorus
CHCKTPaNIbHOTO MyJbTHILICKCHpoBanus (WDM).

7 cemecTp 26 uac.

3. | [ie3uoxponnsie u Hepapxuuecknii NOpUHIMN NOCTPOEHMS OUPPOBBIX CHCTEM TIK-8,
CHUHXPOHHBIE nepemaun. Ilnesmoxponusie wudpossie wmepapxum (ITLH), ux IK-9
uudpossie uepapxuu. | ocobennocty. Cunxponmas uuppopas mepapxus  (CLIH), 6

OpuHIAN  POPMUPOBAHMS — TPaHCUOPTHRIX  cTpykTyp CLIM,
tonoorny cet CHU u cxeMbl pe3epBUPOBaHHUS TPAHCHIOPTHAIX
TIOTOKOB.

4. | Cucrembt Buppr cunxponmsamuu B LIBOCIL. TakToBas CHMHXpOHH3aLWs, K-8,

| cuuxpommsauuH ¥ | paGora BblmeNWTENs TakToBoM uactotsi (BTU), (asosbie IIK-9
YHpaBACHUS QuyKTYarmmn BBIICJICHHOTO CHHXPOCHTHAJIA, CTTOCOOBI

yayqmieruss napamerpos BTY. IlmxnoBas M cBepxummkiioBas 6
cuaxpoHuszanysa. Cucrema TakToBOM cuuxpoHmsamuu CIIH.
CipykTypa cucreMsl  ympaBieHus. <DYHKIHM  CHCTEMBI
YIIPaBJICHHS.

5. | Oudpossie OcobernocT nepeauy CUrHANOB JIEKTPOCBI3U II0 ONTHYECKIM K-8,
BOJIOKOHHO- JMHOHHBIM  TPAKTaM, METOIOBl MOAYIALMA W JEMOMYJIALUH T1K-9
ONTHYECKHUE onTuyeckod Hecyunedl. CTpykrypa UHM(POBEIX  BOJOKOHHO-

JINHEHHBIE TPAKTHI onTMueckux  smpeidHbIx  TpaktoB  (LIBOJIT). OcHoBHBIE
KOMIIOHEHTB! BOJIOKOHHO-ONTUYECKUX JIMHEHHBIX TPAKTOB M WX
XapaxTeprcTUKy. ONHOBOJIOKOHHBIE W JIBYXBOJOKOHHBIE CXEMBI 8
OpraHu3aluM JMHEeHHBIX TpakToB. JiuHeitnsie komsl LIBOJIT u
OLCHKA WX MapaMeTpoB. IIoMeXxm W HCKaXeHHMs B JTMHEWHBIX
Tpaktax. [IpyHuunsl pereHepanuy UU(POBBIX  ONTHYECKUX
CUTHAJIOB U OLEHKa IIOMEXOYCTOHYMBOCTH pEreHepaTopoB.
MHorokananbHbIE BONOKOHHO-ONITHUCCKHE JTMHEIHHbIE TPAKThi CO
CIEKTPANIBHBIM Pas/IelICHHEM.

6. | Amnmaparypa Anmaparypa [ un CIU.  OydakumoHaTbHbBIE MOIYJH K-8,
GpoBLIX annapartypel: MyJbTANJIEKCOPHI, PErEHEPATOPhl, KOMMYTATOPBI 1 IK-9
ONTUYECKIX Ap. Annaparypa BOJOKOHHO-OITHYECKUX CHCTEM Mepeaayd Co
TEICKOMMYHHUKAIMOH | criekTpabHbiM pasaenendeM (BOCII-CP) u eé pyHKkuHoHAbHbIE 6
HBIX CHUCTEM | MOAYIN: TPAHCHOHJAEPS!, ONTHYECKHE MYJIBTHIUIEKCOPHI M
nepesayn JAEMYJbTAILIEKCOPSI, MYJIBTRIIICKCOPD BBOJa/BLIBOJIA,

YCUIIATENH U 1.
8 cemectp 16 4ac

7. | UHrepheiics u | Unrepdeiic OLK m ero mapamerpbl. OCHOBHBIE NapaMeTpI K-8,
HOPMHPOBaHHUE ceTeBBIX  mHTEp(QelicoB. KoMmIuekc rapaMeTpoB  KauecTsa IK-9
OCHOBHBIX nepenavn. HGHCBB]G 1 OKCTUTYaTallHOHHBIC HOPMbI. 6
napamMeTPOB KauecTsa
nepeayu

8. | OcHoBsl OGmwype NPYHIMIBI OPraHU3aIMK, METONB! M BH/IBI TEXHUUCCKOTO MK-8,
TEXHUUECKON obcayxuanus. OCHOBHBIC TIOKA3ATENN TEXHAYECKOTO 0OCITYKH- g IK-9
9KCIULyaTauy # | Banws. Ipunuuner npoekruposanus IIBOCIL Otenka mpoTs-

POEKTUPOBAHMS KEHHOCTH YYACTKA PETPAHCIBIUMY IIPY OTPaHUICHUH 3aTYXAHHEM
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U AUCTIEPCHUOHHBIMY MCKKEHHUSIMM.

9. | Iepcnexrust KorepentHele  BOJIOKOHHO-ONTHYECKHE CHUCTEMBl  MEpelauw. K-8,
pa3BUTHUS [TonsTie 0 TPAHCTIOPTHBIX CETAX HOBOTO MOKONEHMS. IIpHHIMIILI [1K-9
ONITHYECKIX TOCTPOeHUsT  (OTOHHBIX  TEINEKOMMYHMKALMOHHBIX  CeTel. 2
TenekoMMyHuKauuoH | [TonATHE O COMMTOHHBIX BOJIOKOHHO-ONTHYECKHX JTHHHUSIX.

HbIX CHCTEM '

5.3. Pazgensl IUCUMIVIMHLI W MEMTHCHMIVIMHAPHBIC CBI3H ¢ o0ecImeYMBaI0 MMM
(apenpiaymuMu) B ofecneunBaeMbIMK (IOCJIENYHOMUAME) IACHAIIHMHAMH

El

Ne HaumvenoBanue 00ecieunBaiOmuK Ne pazzeinoB faHHOH DUCHMIVIREB U3 TabML.5.1, IJist KOTOPBIX
wn (mpensiaymmx) u o6ecnednBacMBIX HeoOXOAUMO H3yUeHue 00eCceunBaIOINX (MPEBITYIIAX) U
(ToCTIe LY IOINX ) AUCLUTIIME obecrmeunBaeMbiX (TIOCNEAYIONIMX ) TUCUUILIUH
Ll 2] 37T 4 1516 7 87109

MpeanmecTBYIOMKE JUCHANIHHBI

1 OnTo3IeXTPOHHBIE ¥ KBAHTOBBIE
npubopH! 1 ycTpoiicTBa

2 | Onryueckue HANPABISIONIHE CPEEI + + + +
3 CxeMOTEXHHKA OUTHYCCKUK MPHEMHBIX
YCTPOHCTB

4 | IpoexTupoBaHue, CTPOUTENLCTBO K
sxcmutyarauys BOJIC

5 Metponorust B 0NTHIECKUX
TEJIEKOMMYHUKALMOHHBIX CHCTEMaX

6 | CTpyKTYpHpOBaHHBIC KaGebHbIE
CUCTEMBL

+ + + + + +

+ + +

HOCJ‘!Q}I}’EOHIM@ AU CHM N IMHBI
1 MHOroBOHOBBIC ONTHYECKUE CHCTEMBI
CBsI3U

+ + +

3.4. CoorBeTcTBHE KOMIETeHIMH, hOPMHPYEMBIX NPH H3YUEHHH JHCHMILINNDI,  BUIOB

3aHATHI
IepeucHn Bunp: 3aasTaif ®opMbl KOHTPOJIS 110 BCEM BUIAM 3aHATHH
komneteHnmii | J1 Jlab Ip | KP/KIT | CPC

Koncnext. Otyer o npakTuueckoi u 1abopaTtopHom

K-8 + + + + + P parop
pabote. 3amuta KI1. Ox3amen

TK-9 + + . + Koncnexr. Otyer no npaktudeckoii pabore. 3amura
KII. Bx3amen

JI — nexnus, Ip — npaxtuyeckue u cemuHapckue 3austus, Jab — maboparopusie paGotsr, KP/KII —
xypcosas pabora/mpoekt, CPC — camocrostenbaas pabora cTyIeHTa

6. JABOPATOPHBIN MPAKTUKYM

Ne | Ne paznena Hanmenosanue nabopaTopHbIx pabot Tpyno- | OK, IIK
JAUCIHMITIIAH CMKOCTb
Bl (34 gac.)
7 cemecTp 34 qac
| 1,2,3,4 Mojenuposanue Ipoueccos GOPMHPOBAHUS TIEPBHYHOTO 6 K-8,
IpyTIIOBOTO TOTOKA B HH(POBHIX BOIOKOHHO-ONTHYECKHX MK-9
CHCTEMaX Tiepeiadun
2 5 Hccnenosanne XapakTepHCTHK JIa3ePHBIX JHOKOB JUTS UPPOBBIX 4
BOCIT
3 5 HccnepoBanve akyCTOONTIYECKUX MOLYJISTOPOB ONTHYECKOTO 6
W3JTYYEHUS
4 5 Hccrnenoranue paGotel GOTONPUEMHOTO YCTPOKCTRA BOJOKOHHO- 6
ONTUYECKOH CUCTEMBI CBA3H METOJIOM MAaTeMaTHYECKOTO
MOJEJVPOBAHNUS

CornacoeaHa Ha noprane Ne 214



5 7,8 Kouburypauus cet Ha ocHose anmaparypst [[BOJIT 6
"Tpancnopr-8x30"
6 8 HMceneposanue xozddunuenta onmboxk 8 LIBOJIT 6
"Tpancnopr-8x30"

7. MPAKTUYECKUE 3AHATUA (CEMUAHAPEI)

Nel Paznen TemaTuka MPakTUIECKUX 3aHATHN Tpyno- Komne-
JUCLUILTAHEI U3 eMKocTh | TeHuuun OK,
Tabu. 5.1 (58 4ac.) TIK

6 cemecTp 12 vac.
| | Pacuer ycTpoiCTB AUCKPETH3M3ALHH, aHAOTO-IUPPOBOTO U 2 IK-8, I[IK-9
u(ppo-aHaNorosoro npeobpaszosanus curganos B LICIT
7 cemecTp 24 yac.
5 23 Pacyer napameTpoB cHCTEMbI TPYIIHPOBAHES HEPPOBBIX 3 K-8, TIK-9
’ TIOTOKOB
3 4 O1LIeHKY NapaMeTPOB CHCTEM TaKTOBOM U LUKIOBOM 3 IIK-8, TIK-9
CUHXPOHK3ALHN
4 5 Koauporanue B BOCII 8 TIK-8, TIK-9
8 cemecTp 22 ygac.
Pacuer akycroonTuueckoro GpuibTpa s CeTH CO ITK-8, TIK-9
5 6 CHOEKTPAILHLIM YINIOTHEHHUEM 6
Onrumansisie npreMunku B BOCIT
PacyeT nryMOBBIX TapaMeTpoB ¥ NIOPOra 4yBCTBUTENLHOCTH TIK-8, TIK-9
6 7 (boTonpreMHbIX YCTPONCTE Ha pin- GOTOAMOIAX W NABAHHBIX 6
dorommonax 1IBOCII
Pacyer BepoartHocTeif 1 koadduipenTa o1nbox B TIK-8, TIK-9
7 8 pereHepaTope Ui ClIy4acB HOPMAITbHBIX, MyaCCOBCKHX H 10
YCIOBHO-TTYaCCOHOBCKHX IIYMOB.
8. CAMOCTOSTEJBHAM PABOTA

Ne Paznensl Temarnka caMoCTOATENbHOM paGoThl Tpyno- Komme- Koutpons

1/ | DUCHMDUIAHBI €MKOCTb | TEHIMHU BBITIOJTHEH UL

i} w3 Tabu. 5.1 (170 gac.) OK, paboTbt

[K
6 cemecTp 50 gac.

I. 1,2 IpopaboTKa TEOPeTHUIECKOrO MaTepHaia. 26 TK-8, Ormpoc.
TeMpl KOHTPOJIBHBIX paboT: [1K-9 Koncnexr.
1. CtpykTypa HuPOBBIX ONTHYECKHX CHCTEM KontponsHbie
nepenayu paboTsl. 3auer.
2. AnropurMbl 4 MeTONIb1 HHGPOBOH 06paboTKH
CUTHAJIOB

2. 2.3 TTonroroBxa x DpaxTHYECKHM 3aHATUIM. 24 TIK-8, PacyerHbie
TeMpl pacueTHbIX 3a1aHuH: T1K-9 3a0aHus.
1. Pacuer ycTpOMCTB OUCKPETU3M3ALMH, aHAJIOTO- 3aver.
1U(POBOTO U HUPGPO-2HATIONGBOTO
npeoOpasosanus curuasor B LICIT

7 cemectTp 60 dac.

l. 2,3.4,5 IIpopa6oTka TeopeTnIeckoro MaTepuana. 18 TIK-8, Kouncmekr.
TeMbl KOHTPOITHHBIX PadoT: TK-9 KontpoubHbie
1. TIpMHLMITE BpEMEHHOTO rpynnooGpa3oBaHns. paboTHI.
2. Cucremsl cunxpormsauu LIBOCIT JK3aMEH.

2. 2,3,4.5 ToaroroBxa K MPaKTHYECKUM 3aHATHSIM. 18 TTK-8, PacueTnnie
Templ pacuernsix 3anamuii: T1K-9 3aaHus.
1. JInnelinsie xonet LIBOJIT u oueHka ux 3K3aMeH.
[IapaMeTPoB

3. 2,3,4,5,6 [Toaroroska k raGoparopHsiM paboram 24 K-8, Honyck 1 otuer

TTK-9 no JIP. Dx3amen
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8 cemectp 60 gac.
1. 5,6,7,8,9 IpopaGoTka TEOPETHYECKOTO MaTepraIa. 8 K-8, Koncnexr.
TeMbl KOHTPOITBHBIX PaboT: IK-9 KontposipHbie
1. Pacuer xapaKkTepyucTHK TIPHEMHOTO paboTsl.
OIITUYECKOTO MOAYJIS ) DK3aMeH.
2. 6,7,8 IMoparoroBka x NpakTHIECKUM 3aHITHAM. 8 K-8, Omnpoc.
Temsbl pacueTHbIX 3aaHWH: [1K-9 PacueTHble
1. Pacuer nnviHsl pereHepalfiOHHOrO yUacTKa 3aaHusl.
marucrpansroi IIBOCIT DK3aMeH.
3. 5,6,7,8 KypcoBoe npoexrupoBauue: 44 K-8, VerHbii oTueT
: 5 pazzmen - 10 uac., 6 pasgen -10 4ac., TTK-9 Ha
7 paszen - 10 yac., 8 paspen -24 4ac. KOHCYNbTaLUAX
no KIT. 3amura
KI1

9. HPUMEPHAS TEMATHUKA KYPCOBBIX ITIPOEKTOB

B Teyenne 8 cemecTpa CTYIEHTD! BRIIONHSIOT KypPCOBOM MPOEKT, CBA3AHHBIA C TEOPETHIECKAM
UCCIEN0BAHMEM U aHAIIM30M IIPOIECCOB B YCTPOHCTBAX U (YHKIIMOHAIBHBIX Y3JIaX IPYIIOBBIX TPAKTOB
BOCII, onramuzanuelt Ha 3TOH OCHOBE PAcCMATPUBAEMBIX YCTPOMCTB M Y3I0B, HPOEKTHPOBAHHEM
DJIEMEHTOB, YCTPOMCTB 1 Y3IIOB AIAPATyPHI ONTHYECKOH CBSI3H, IPOSKTHPOBAHIEM TPAKTOB HA OCHOBE
CUCTEM C BPEMEHHBIM, CHEKTPAILHEIM U YaCTOTHBIM YIUIOTHCHHAEM KAHAIOB OLTHYECKON CBSI3H.

IpuMepnas TemMaTyKa KypCoOBBIX IIPOEKTOB:

1. IlpoexrupoBaHze KaHAJIOR i TpakToR Ha obopynosanuu BOCIT CLIU;

2. Tlpoexruposanue BHyTpu3oHoBoM BOCII cO CrIeKTpaibHBIM pa3zieleHHeM KaHAIOB;

3. Tlpoextrposanue maructpannHoit BOCII Ha ocrose texmonorun CWDM, DWDM, HWDM,;
4.

IpoexkTrpoBanue MyTETHCEPBHCHON ONTHUYECKOH CETH MEpEAadd HA OCHOBE TEXHOJOIHH
GEPON.

10. PEATHHIOBASI CACTEMA JJISI OHEHKHY YCIIEBAEMOCTHU CTYJIEHTOB

METOIH/EK& TEKYIICro KOHTPOJIN OCBOCHMS JHCIIHITIMH LI

Ocymectsnserca B coorBetcTBrr ¢ [losioskeHueM 0 MOPsIke HCIOIb30BANMSA PEHTHHIOBOI
CHCTeMBI /IJIfl OHEHKH YCIEeBAeMOCTH CTYMeHTOB (TipuKa3 pexropa 25.02.2010 Ne 1902) u ocHoBana
Ha  OaibHO-DEHTMHIOBOM CHCTEMB! OICHKH YCHEBAEMOCTH, JeicTByromeit ¢ 2009 T., xoropas
BKIIIOYACT TEKY MK KOHTPOIIb BBIIONHEHMS 3IEMEHTOB 00beMa IUCIHILIAHEL O 3JIEMEHTaM KOHTDPOJIS
(11.7) ¢ mojiBeIcHAEM TEKYIIETO PEHTUHIA U HTOTOBbIH KOHTPOIb.

IipaBuna dopmupopanus MATUGANILHBIX ONEHOK 32 KXKIYIO KOHTpoNbHYIO Touky (KT1,
KT2) ocymectpisiercs myTeM OKpyIiIeHAs BEJMUMHBI, PACCIMTAHHOM 110 GopMyIie:
KT (Cymma _bannos, _nabpannas _x _ KTx)*5

=12 Tpebyemas _cymma_6amos _no _6anivoii packnaoke

Uroropbiii KOHTPOJEL OCBOCHHS NMCHMILIMHLI B 6, 7, 8 ceMecTpax OCYLIECTBISIETCS HA
sagere (06, 8 cemectp) m oK3amene (7 ceMecTp) MO TPAJUMIMOHHON ISTHOAUILHOM IIKalIe.
Obs3arenbHbIM YCIOBHEM NEPe CaueH 9K3aMeHa SRIISETCS BHIIOTHEHHE CTY/IEHTOM HEOOXOIMMBIX 110
pabodell mporpamMme Ui JIMCUMIUIMHLL BHIOB 3aHSTHH: BBITOJHCHAE W 3alllUTa pe3yIbTaToB
n1abopaToOpHBIX paboT, claua KOHTPONBHBIX paboT.

OK3ameHalOHHEIH GUIIET CONEPIKUT aBa BOIIPOCa H 33/1auy. MakcHMabHask OLECHKA 3a KaX (bl
BOIpOC ¥ 3aja4dy cocrapmger 10 GamioB. MaxcumanbHas 5K3aMeHallMOHHAs OlCHKa cocraBisieT 30
Gannos. DK3aMeHaIMOHHAs CoCTaBIsIonas MeHee 10 Gamios — Hecqaua 3K3aMeHa, TpebyeT MOBTOPHOH
TIEPEC/IAYy B YCTAHOBICHHOM MOPSIIKE.

DopmupoBanme UTOroBoll cymMmbl GanioB B 6, 7, 8 cemecTpe OCYIIECTBIAETCS —IyTEM
CYMMHPOBaHKs CEMECTPOBOH (10 70 0aJuIoB) ¥ 5K3aMEHAMOHHON cocTaBysomux (1o 30 6annos).

HUrorosbiii KOHTPOJIL OCBOCHHS NMCHMILIANLI B 8 ceMecTpe sl KYPCOBOTO IpOEKTa:
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oTueTHAs cocTapimomas (g0 30 0auloB) BHICTABISETCS MPENOJABATENIEM 110 PE3YJILTATAM 3aAlIUTHI
npoekTa. [Ipn mabope oruerHOl coctaBmsmomed Menee 10 Gawios, oHa HpHpaBHUBAETCA K Hymo. B
9TOM CJlydae KypPCOBOM IPOCKT IOJUIEKUT MOBTOPHOM 3aIUTE B YCTAHOBIEHHOM YHHBEPCHTETOM
nopsiake.

DopMupoBaHNe MTOrOBOH cyMMBI GajioB B 8 cemecTpe MJim KYpPCOBOIO IPOEKTA

OCYIIECTBIIICTCS IyTEM CYMMHPOBAHMA ceMecTpoBoi (io 70 6aioB) M OTYETHOMH COCTABISIOMAUX (10
30 6aioB).

6,7, 8 cemecTpbI

Tabmama 10.1 Pacnpenesenne 6amioB B TeUeHHE CeMeCTpa

MaxkcumManbHbIN . o
Gt Ha 1-vio MakcumanbHbIi MakcumasnbHblH
OnemvenTs yueGHOM 4 Oat 3a mepHoj, GaJun 3a nepuoy Bceero 3a
KOHTPOJIBHYIO
JeATENbHOCTH mexny 1KT u mexay 2KT v na | cemectp
TOYKY C Havyasa
2KT KOHel cemecTpa
cemecTpa
Tlocewmenue 3ausaTuii 3 3 4 10
TecToBBIE KOHTPOBHBIE PAGOTHY 2 g 3 24
Ha MPaKTHYCCKHX 3aHATHAX
BriioyiHeHYe U 3aLATA PE3YITh- 2 0 24
TaTOB JIaOOPaTOPHBIX paboT
KowmmnoneHr coespemernocTn 4 4 4 12
Hroro maxcunym 32 mepHos: 15 27 28 70
Cpada sx3ameHa (MaKCuMyM) 30
Hapacramoonium mnroroM 15 42 70 100
8 cemecTp

Tabumma 10.2 TipuMenenne pefiTHHroBo CHCTEMbI IPHA BHINOTHEHHH KyPCOBOT0 NPOEKTa

MakcumanbHsIi 6ann .
4 1-vio konTbonLvie | VAKCHMATbHbI Gam Bcero
OnemMeHTsb Y4eOHOM AeATeNBHOCTH Y p Y 3a mepuoyi Mexkay 1KT 3a
TOUKY ¢ Hauana ¥ Ha KOHell CeMecTpa
ceMecTpa pa | cemectp
Iony4enne 3ananvs Ha KypcoBOH
4 4
npoekt (KIT)
[MonGop n 0630p nureparypsi mis paboTst 12 12
Beinonsenue pacuetos, HeOOXOAMMBIX IS
14 4 18
BoImosiHenus 3aganug x KI1
IMocTpoenne HeobXomuUMBIX TpadrKoB 12 12
Ionnoe odopmiieHue npoekra 12 12
KoMIOHEHT CBOEBPEMEHHOCTH 6 6 12
Wtore MaxcuMyM 32 mepPHoO: 36 34 70
Hapacrawmum urorom 36 70 70
32MHT2 KYPCOROIO MPOLKTA 30
Mroro 100
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Tabauna 10.3 Hepecuer Gasios B onieHKH 3a KOHTPOJILHbIC TOUKHU

Panisl Ha IaTy KOHTPOJILHON TOYKH Onenka
> 90 % ot makcuMalbHON cymmbl Gasios Ha aary KT 5
Or 70% o 89% ot makcumansHOM cymmsbl Gajuios Ha gaty KT 4
Or 60% 1o 69% ot MakcHMaTbHOM CyMMBI 6asI0B Ha pary KT 3
< 60 % or MaxkcumalbHOM cyMMbl GamioB nHa gaty KT 2

Ta6amua 10.4 Tlepecuer cymmbl 6a/1JI0B B TPAIHIHOHHYIO H MEKIYHAPOIAHYIO OLEHKY

Ouenica ('OC) Hrorosast cymma 53HH?B, YYHUTBIBAET YCHELiHO Ouenka (ECTS)
CAAHHBIN PK3aMEH
5 (oTM4HO) (3aYTEHO) 90 - 100 A (oTnmuHO)
85-89 B (ouens xopomuio)
4 (xopouo) 75 - 84 C (xopomo)
(3auTeHo) 7074
3 (YHOBIETBOPUTENLHO) 65 — 69 D (yzopeTsOpHTELHO)
(3auTeHo) 60 - 64 E (mocpeupcTenno)
2 (HeyROBICTBOHTCIILHO), Huxce 60 Gasion F (seynosneTBopurensHO)
(€ 3aYTEHO)

11. YYEBHO-METOJUYECKOE 1 WHHOOPMAITMOHHOE OBECIEYEHUE
JTACTUATIAHBI:

11.1.0croBHan JuTeparypa

L

CxistpoB O.K. BONOKOHHO-ONTHYECKHE CETH W CHCTEMBI CBS3M | DNEKTPOHHBIA pecype] :
yuebnoe mocobue. — Omexrpon. max. — CII6.: Jlams, 2010. — 266 c. — Pexum nocryma:
http://e.lanbook.com/books/element.php?pll id=682

[IpoexTrpoBanne 1 TexHUYECKast IKCIUTyaTalust H(POBBIX TeJIeKOMMYHHKANAOHHBIX CHCTEM H
cereil ydebuoe mocobme mist By3oB / E.B. Asexcee [u gp.]; pem.: B. H. I'opamenxo, M.
C. Teepenxuit. — 2-¢ m3p., ucnp. — M.: Topsyast mammst — Tenexom, 2012 — 392 ¢. (Hamuuue B
oubmuorexe TYCVYP - 10).

11.2. lonmosHuTe/1bHAS IATEPATYPA

l.

2.

Fopmuenxo B.H., Teepenxuit M.C. MHorokanansubie TeneKOMMYHHUKAIHOHHBIE CHCTEMBL
Yuebnuk ms By30B. — M.: T'opsraas smsus, 2005. - 416 ¢. (manwume B 6uGmuotexe TYCYP - 80)
lndpossie ¥ amanoropsie cucrembl mepegaud: YueOuuk s By3oB / B.JA. Vsamos,
B.H. T'opauenko, I'.H. Ilonos u np. Pex. B.M. Usanosa. — M.: l'opsgas manus, 2003. - 231 c.
(ranmuume B 6ubmmorexke TYCVP - 47)

BonoxonHo-ontnyeckue cucteMsl csizu: [lep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Crenos. -
3-e w3, jgom. - M.: Texaochepa, 2006. - 495 ¢. (mannuue B 6ubmorexe TYCYP - 14)
3acnasckuit K.E. BoJNOKOHHO-0IITHYECKHE CUCTEMBI EPEavs CO CIIEKTPAGHBIM YITOTHCHACM:
YuebHoe mocobue It By3O0B. - Hosocubupek: Cu6l'YTU, 2005. — 136 c¢. (Hanpuue B
bnbimorexe TYCVYP - 20)

OCHOBBI  TIOCTpOEHHs TENEKOMMYHHKAIMOHHBIX CHCTEM W ceTeif: YueGHMK Ui By3os/
B.B. Kpyxmanes, B.H. I'opmmenxo u np. Pen. B.H. Topauenxo, B.B. Kpyxmanesa. — M.:
Lopsiyast jmanms, 2004. — 510 c. (wanuune B 6u6mmorexe TYCYP - 6)

Crenos H.H. CoBpemennsie TexHonornyu mudpoBHIX ONTOBONOKOHHBIX cereil cassn (ATM,
PDH, SDH, SONET u WDM. - M.: Pamro u cBsizb, 2003, - 468 c.: (mammume B OMOIHOTEKE
TYCVYP - 40).

Hoeonsros E. A., lllaparrosua C. H., Mupropoa B. T'. . Kysuenos B. B. MynsTamiexcoptoe
U YCHITATENBHO® 060pyI0BaHKE MHOTOBOIHOBBIX ONTHICCKIX CUCTEM TIepeau [ DJIeKTpOHHbI
pecype]: yueGroe mocobme- Tomek: TYCYP, 2012. — 156 c. Pexum jocryma:
http://edu.tusur.cu/training/publications/739

CornacoeaHa Ha noprane Ne 214



11.3. Iepevenn MeToAMIECKHX YKa3aHU 110 1a60paTOPHLIM paboTaM, IPAKTHYECKHM 3aHATHAM,
KyPCOBOMY MPOCKTHPOBAKMIO K CAMOCTONTEILHOMH padoTe

1.

lpoextapoBanre ONTHYECKUX IHU(PPOBBIX TEINEKOMMYHHUKAIMOHHBIX CHCTEM: |DIEKTPOHHBIA
pecype] yuebHo-MeToaMuecKoe ocobre o KypcoBomy  npoekTuposanuio // Koxanenxo A.IL.,
[Hapanrosuy C.H. / Hox pen. C.H. Illapanrosuua — Tomck: M3n-Bo Tom. roc. yH-Ta cHcTeM
yOpaBJICHUS u PaIVOdIEKTPOHUKH, 2016. - 120 c. Pexxum  pocrymna:
http://edu.tusur.ru/training/publications/745

Onrtryeckne LUQPOBBIE TEICKOMMYHHKAMOHHBIE CHCTEMBL: | JIEKTPOHHKBI pecype| ydaeOHo-
METOJMUECKOe T0COOKE 10 MPaKTUIECKAM 3aHATHAM H CaMOCTOSTENbHOU pabote // Koxanenko
AL, Hlapanrosuy C.H. / ITog pen. C.H. Illapanrosuya — Tomck: Usn-Bo Towm. ToC. VH-Ta
CHCTEM  yOpamBiieHWs #  paguosnekTponukm, 2016.— 79 c¢. Pexwmm  gocryna:
http://edu.tusur.ru/training/publications/744

Monenuposanne nponeccos GOPMUPOBAHHS TEPBUYHOTO TPYIMIIOBOrO MOTOKA B IH(POBBIX
BOJIOKOHHO-ONITUYECKUX CHCTEMaX Iepenayu: [DNeKTPOHHBIN Pecype| METOIHUECKUE YKa3aHHs
K BBIIONHCHUIO  jraboparopHodt  paborsl mo  Kypey  «Ontmueckme  mU(POBBIE
TenekoMmynukanuonnsie cucrembl» / C. H. Hlapanroswy, H. I1. Tnymenko: — Tomck: TYCVP,
2011. - 24 c. Pexxum mocryna: http://edu.tusur.ru/training/publications/76

Vicenenosanue xapaktepucTuk nasepHblx juozioB s mupposeix BOCII: [DnexTpoHHbIH
pecype| Meropuueckne ykaszaHus K BBINONHEHHIO JaGoparopHoi paGortel / 3amopun A. C.
Tomck : TYCVYP, -2011. 17 ¢. Pexwnm moctyna: http://edu.tusur.ru/training/publications/84
Hccnenosanue akycTOONTHYECKHAX MOIYNSTOPOB ONTHYECKOTO H3JIYYeHHUS: |DIeKTPOHHBIH
pecype] PykoBometBo k naGoparoproit paGore mis crynentos / 3amopun A. C. Tomck :
TYCVYP, -2011. 17 c. http://edu.tusur.ru/training/publications/77

Wccnenopanue paboThl HOTONPHEMHOIO yCTPOKCTBA BOJTOKOHHO-ONTHIECKOH CHCTEMBI CBSI3H
METOAOM MaTeMaTHYECKOTO MOJICIUPOBAHUS: [ DNEKTPOHHEBIH pecypc] Merojueckue yKa3aHus
K BBIIOJNHEHUIO naboparoproi paGotel / Hlammapos B. M. — 2011. 12 ¢. Pexum focryma:
http://edu.tusur.ru/training/publications/85

Kongurypanust cetn na ochose ammaparypsi [[BOJIT "Tpamcmopr-8x30™: [DneKkTpoHHEIH
pecype] pyKoBOACTBO K JaGoparoproit pabote ams cryneHToB cnenmaimbHocTa 210401 / A. ITL
Koxanmenxo, C. H. Illapamrosmua Tomck: TYCYP, 2011. - 20 c¢. Pexum JIOCTYyTIa:
http://edu.tusur.ru/training/publications/82

Hccnepnosanne xoapdummenra omubox 8 1IBOJIT "Tpancnopr-8x30": [DnekTpoHHBIH pecypc]
PYKOBOJICTBO K JaboparopHoil pabore Juisi cryeHToB crenuansHocTH 210401 - dmsuka u
TexHuka ontudeckoi cesizu / E. C. Yepxammn, A. I1. Koxanenko, C. H. Ilapaarosug - Tomck :
TYCYP, 2011. - 22 ¢. Pexxum nocryma:  http://edu.tusur.ru/training/publications/80

oC TYCVYP 01-2013 [DexTpoHHbIH pecypc]. - Pexum Jocryna:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech 01-

12 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JACIIAIIMHBI:

Yuebupie maGoparopus (ayn. 3296, ayn. 329a) o6opyoBanbl HEOGXOIMMBIMA YCTAHOBKAMH 1

npubopamu JUis IPOBEIEHNs 1abopaTopHbx paGot no mucimmizae OLITC.

Beruncnurensnas  naboparopust  (ayn.  3376), xagenper CBUuKP  o6Gopymosanst

NEPCOHANLHBIMY KOMIbIOTEpaMK, 0O0bEIMHEHHBIMY B JIOKAIBHYIO BEIMUCIUTENbHYIO ceTh kad. CBY u
KP ¢ Beixoztom B MuTepHET.
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14. POHJ] OIEHOYHBLIX CPEJCTB

(I)OHI[ OIICHOYHBIX CPEIICTB IIPUBECICH B IIPUIIOKECHUNA 1.




lpuiosxenne 1

MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUUCKON ®EJIEPALINA
DenepanbHOe OCYIapCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKAEHHE

BBICLIETO IIPOQECCHOHANBEHOTO 00pa3oBaHus

«TOMCKHY I'OCY IAPCTBEHHBLIV YVHUBEPCUTET CUCTEM VIIPABJIEHUS U PA-
JVODJIEKTPOHUKWY (TYCYP)

VTBEPXJIAIO

IpopeKTdp mo yuebHoit pabore
j%«m@l ILE. Tposu

7
« i 0 2016 .

®OH/T OLIEHOUYHLIX CPEJICTB 10 VUEBHOU AUCLIMTUIVNHE

«OITUYECKHME ITM®POBBIE TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBI»

YpoBens ocHOBHOI 06pa3oBaTeIbHON HporpaMmbl: bakagaspuar

Hanpasienue mogrorosku: 11.03.02  MudOKOMMYHUKATMOHHEIE TEXHOJIOTHY ¥ CHCTEMBI CBSI3H

[Ipodmnn: OnTHyeckue CUCTEMB! 1 CETH CBSI3H

Dopma ofyueHns: oyHas

PakyabreT: PaguoTeXHUYECKHA

Kadenpa: CepxBricOK0IacTOTHON ¥ KBaHTOBOM paguoTexuukn (CBY u KP)

Kype: 3.4 Cemecrp: 6,7, 8

Y4ebupiii mian Hadbopa 2016 roxa ¥ HOCIEAYIOMMUX JIET

Pazpaborunk:
— ponent Kap. CBY u KP ITepun A. C.

3a4éT: 6, § cemectp
OK3ameH: 7 cemectp

Kypcosoe npoexrupoBanue: 8 cemectp

Tomck 2016
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{ Beemenmne

@ony oneHouHbIx cpeacts (POC) sBiseTcs NPUIICKEHNEM K paboueil mporpaMme JUCIUILIAHEL
«OnTrveckue nu(pPOBBIE TENEKOMMYHHKAIMIOHHBIE CHCTEMBI» M MPEJCTaBIsieT coOO0H COBOKYITHOCTH
KOHTPOJIPHO-M3MEPUTEIILHBIX MaTePHAIOB (KOHTPOJIBHBIE PaOOTHI, TECTHI K JIP.) B METOMOB UX HCIIOJb-
30Banys, NPEeJHA3HAYCHHBIX JUIsS H3MCPCHUS YPOBH NOCTHXKECHUS CTYJICHTOM YCTAHOBIICHHBIX PE3YIib-
TaToB O0YUCHMSI.

®OC no mucnmmimne «OnTrYeckue TEGPOBbIE TENEKOMMYHUKAIMOHHbIE CHCTEMBD) HCITONB3Y-
CTCs IIPU NIPOBEJCHUU TEKYIEr'0 KOHTPOJISI YCIIEBAEMOCTH (KOHTPOJILHEBIE TOYKHU) ¥ IPOMEIKYTOYHOM
aTTECTalWH CTYACHTOB.

Ilepeuens 3axpemIeHHbIX 3a TUCHUILIHHON «OnTHYecKre TUQPOBHIE TETEKOMMYHUKAIIMOHHBIE
CHCTEMBI» KOMIOETEHIMH MpuBeeH B Tabnume 1.

Tabmuna 1 - Ilepeuens 3axpemieHHbIX 3a JUCHAIUIMEON «OnTHYecKkHe HU(POBHIC TEICKOMMY-
HUKAIMOHHBIE CHCTEMBD) KOMIETCHITHIH

Kon PopMyTHPOBKA KOMUETEH AN Jransl HOPMEPOBAHUS KOMIETEHIAH
TK-8 yMeHue coOupaTh U aHAIM3UPOBATH 3HATH:
urpopManmio s GopMHUPOBAHUS ~ OTpacieBbie CTaHAAPThI CBA3M U pekoMeHmauun MC3-T, a
HUCXOJHBIX AAHHBIX JJIS IPOCKTHPO- TaKKe TEPMUHOJIOTHIO ONTHYECKUX TeJIEeKOMMYHHKAHOH-
BaHIMSI CPEJICTB U CETEH CBA3H W MX HBIX CHCTEM TIepeiadn;
SNIEMEHTOB —  KIacCHQUKALMIO NU(POBHIX BOIOKOHHO-OITUIECKHX CHC-
TeM [epeadn;
~ TPHHOUIB TOCTpoeHus ¥ PaGoThl OJOKOB W YCTPOUCTB
BOJIOKOHHO-ONITHYECKUX NUHEWHBIX TPAKTOB W HX Xapak-
TEPUCTHUKH;
yMeETb:
~  co0HMpaTh, AHATM3UPOBATL MICXOIHBIC JIAHHBIE U KBATH(H-
UMPOBAHHO NPOBOAUTL pacyeThl HauboJee BAXHBIX Mapa-
METPOB LHA(POBLIX BOJOKOHHO-ONTHUYECKHX JIMHENHBIX
TPaKTOB;
— TONb30BATbCH COPABOYHBIMH XApPAKTEPUCTHKAMH  TPH
MPOCKTUPOBAHNY CETEH JOCTylla ¥ TPAHCHOPTHLIX ceTei
EC3 PO,
BJIAJETD:
— HABBIKaMHM pabOTHl CO CHICLUANTM3UPOBAHHON KOHTPOIBHO-
U3MEPUTENLHOM alapaTypoii, UCTIoNB3yeMoil B ONTHYe-
CKEX OU(DPOBLIX TEIIEKOMMYHHKAIMOHHBIX CUCTEMAX;
TIK-9 YMCHWUC POBOAUTH PACUYETsI 110 OPO- | 3HATE:
eKTY CeTeid, COOpYIKeHMI U cpelcTB — (Qu3HYeCcKUe W TEOPETHYECKHE OCHOBbI nepenayyu CUrHa-
HH(POKOMMYHHUKAIUK B COOTBETCT- JIOB BJICKTPOCBS3H TI0 ONTHYECKUM JIMHEHHBLIM TpaKTam,
BHHU C TCXHUICCKUM 3aJaHUEM C HC- METOIBl MOMYNALMU KW JEMOIYJISILMUA ONTUYECKOH Hecy-
[0JIb30BAHWEM KaK CTAHHAPTHHIX niei;
METOJOB, MPUEMOB U CPEJICTB aBTO- YMETh:
MaTU3aLUHA OPOEKTUPOBABYS, TaK 1 — BBITIONIHSTH PACYETLI, TEOPETUUECKH M SKCIIEPUMEHTAIILHO
CaMOCTOATENBHO CO3AABACMBIX OpU- OLICHUBATh KAYECTBO Tepefavu uHdopMauum no uudpo-
FAHANBHBIX BEIM BOJIOKOHHO-OITHYECKUM JIMHEIHBIM TpaKTaMm,
— MOPOBOJKUTL KOMNBIOTEPHOE MOACIHPOBAHUE M IIPOSKTUPO-
. BaHME ONTUYECKUX MPUEMO-TIEPEIAIOIIUX MOLYJIEH;
BJIAfETh:
— MCTOJaMH aHajIM3a ¥ PacyeTa OCHOBHBIX ()YHKLIHOHANB-
HBIX Y3JI0B ONTHYECKAX LM(POBBIX THHEHHBIX TPAKTOB;
— HaBBIKAMY pacyera, NPOEKTUPOBAHUS U KOMITBIOTEPHONO
MOJICIIAPOBAHKS NIPUEMO-TIEPEJAIOIUX MOAYJIel onTuue-
CKHX CHCTEM CBSI3H;
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Obmme xapakTepUCTHKH NOKa3aTeNell i KPUTEPUER OLEHMBAHMS KOMIIETEHIIMM Ha BCEX HTamax
HIpUBEICHBI B TabmIE 2.

Tabnmita 2 — O6mpe XapaKTepUCTHKH MTOKA3aTeNell U KPUTEPHER OLEHMBAHMS KOMIICTCHITHI 110

STallaM

Tloxazarenu u
KpUTepUn

OTIMYIHO (BHICOKUH
YPOBEHbB)

Xopomo (6a30BbIit
YPOBEHb)

VIOBNETBOPUTENLHO
(OpoToBBIit YpOBEHD)

3uHaTh
i

| OGnajaet (hakTViaecKuMu 1

| TEOPETHUECKIMH 3HAHWAME B
npenenax u3ysaemoi obiactu ¢
TIOHMMAHUEM TPaHuUII IPIME-
HUMOCTH

3HaeT QaKThl, MPUHLNAIILI, TIPO-
LEeCChi, O0IKE TIOHATYA B TIpe-
Jieax u3ydaemoit o6actu

Obnanaer 6a30BBIMU OCIIIMHT
: 3HAHHAAMHU

Ymers

O6nanaeT [uana3oHoM NpaKTh-
YECKUX YMEHHUH, TpeOyeMbixX
JUIs Pa3sBHTHA TBOPICCKIX pe-
meHuH, abeTparuposaHust npo-
Gnem

Obnagaet quana3oHoM IpaKTH-
YEeCKMX YMCHUH, TpeOyeMbIX
JJIS PELICHHS OTIPEHC/ICHHBIX
TIpobiieM B 06IACTH HCCIe0Ba-
HHS

Ob6nanaet OCHOBHBIMHE yMe-
| HUsIMH, TpeOyeMBIMH JUTS BbI-
} TOJIHEHUA OPOCTHIX 3a/1a9

Bnageth

Kontponupyer paboty, ipoBo-
JHT OLCHKY, COBEPIIEHCTBYET
JCHCTBHS paboThI

beper 0TBETCTBEHHOCTH 3a 3a-
BEpLICHHUE 3a1a4 B UCCIIe/I0Ba-
HUH, MPUCTIOCA0IHMBAET CBOE
ITOBCACHHUE K 00CTOATENLCTBAM
B pemieHuy npobiiem

Pabotaet mpw nipsiMoM HaGmo-
TEeHHUH

2P CANMBAMUNA KOMIICTEH M

2.1 Kommerenmnmus TTIK-8

IIK-8: ymenme cobupars ¥ aHAIM3HPOBATH HHBOPMAIHIO JIsi POPMUPOBAHMS HCXONHBIX
AaHHBEX IJIsI POCKTHPOBAHUS CPEACTB U ceTell CBA3M M MX 3JIEMEHTOB.

Jyist GopMUpPOBAHHS KOMITCTCHINAH HEOGXOMMMO OCYIIECTBUTS PSIJT STAIlOB.

Otans! GOPMUPOBAHKS KOMICTEHIMH, IIPHMEHSEMBIE JUIS 5TOTO BUbI 3aHATHH, ¥ MCHIONb3Ye-
MBIE CPE/ICTBA OLCHUBANMS [IPEJICTARNICHBI B TabIUIE 3.

Tabnuna 3 — Dransl GopMEpOBaHIS KOMIETCHIAN U UCIIONB3YEMbIE CPE/ICTRA OLICHUBAHHS

Cocran 3uaTh VYwmerh Biaagers
- OTpacleBble CTaHIAPTH CBA3M cobupats, aHAIM3UPOBATD HABBIKAME  paboTHl  CO
u pexoMmenpamiu MCD-T, a HCXOJHEBIE JAHHBIE W KBaU(u- CTIENMATM3UPOBAHHON KOH-
TAKKEe TEPMHHONOTHIO ONTHYE- HUPOBAHO IPOBOAMTH PacueThl TPONBHO-U3MEPUTENLHOM
CKUX TEIEKOMMYHUKAITMOHHBIX HanboJIee BaXKHBIX MApaAMETPOR anmapatypoii, MCromb3ye-
CUCTEM NEPENAYH; Ou(pPOBBIX BOJIOKOHHO- MOl B ONITHYECKHX HUPPO-
Conep- —  KknaccupuKanmio  HU(PPOBBIX OTITHYECKUX JIMHEHHBIX Tpak- BBIX TEJEKOMMYHHKAMOH-
MaAHKE BOJIOKOHHO-ONITUYECKHX  CHC- TOB; HBIX CUCTEMaX;
3Tanos TEM Hepeaati; HONB30BATECA  CIPABOYHBIMYU
— TPUHIMANGI  NOCTPOEHUS ¥ XapaKTePUCTUKAMU [PU PO~
paboTel GIOKOB ¥ yCTPOHCTB CKTHUPOBAHMH CETCH AOCTYNa U
BOJIOKOHHO-ONITHYECKUX  JIM- TpaHCHOPTHBIX ceTeit ECD P,
HEHWHLIX TPAKTOB W KX Xapak-
TEPUCTHKHU;
e Jlexuuu e Jlexmuu
Buans o [pakTadeckue 3ausThs o [TpakTrueckue 3aBaTHs o Jlexin
3aHATHH e CamocTosTensHas paGora e Kourpons  camocrostenboi | e JlaGopatopHbie 3anHATHS.
paboThl (KypcoBOii IPOEKT)
Henosn- © KOHCIIEKT caMOTIOArOTOBKH e PacyetHas pabora e Otyer mno JsaGopaTopHOii
3yembie o Konrponshas paGora ® Oryer 10 JrabopatopHoit paGo- paGoTe
cpencrea e Jauer T e 3amuTa JabOpaTOpHOU pa-
OL{eHH- ® DK3aMeH © 33IHTa KyPCOBBIX NPOEKTOB 60TbI
BaHUs
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q)OpMleMpOBKa nokazareneit u KPpUTCPUCB OICHUBAHUS JIaHHOMU KOMHECTCHIIMKY IIPUBCIACHA B

Tabumne 4.

Ta6mana 4 — Iokasateny ¥ KPUTEPHY OICHMBAHMS KOMIICTEHIIMY HA TAIax

Moxazaresnu n
3HaTh Ymers Bnagern
KpHTepHM
— 3HAeT PA3NMYHbIC TEX- - CBOOOIHO PACCUMTBIBACT MAPAMETPHI |- prajeeT HABBIKOM CaMO-
HUYECKUE PELICHUS [0 KaHaJlOB ¥ TPYIITOBBIX TPAKTOB, Op- CTOSTEILHOTO aHanu3a |
TOBBIIICHUKY KAYECCTBA TAHU30BAHHBIX [IOCPEAICTBOM C60pa HH(I)OpMaU,I/ll/I ISt
OIHYHO nepegauy uHGpopMaLmu IBOCIT; (GOpMUpOBaHUS  HCXOJ-
(Bbicoknii U CHIDKEHHIO OIACHBIX HBIX JAHHBIX [PU TIPOEK-
YpOBEHD) W MCWAIOMKX  BIHA- TUPOBAHWHM CPEJCTB U Ce-
HUH B IHPOBBIX BOJIO- Tel CBA3U M MX JNEMEH-
KOHHO-OITHYECKHX TOB;
cucTeMax nepexa-
yu (IIBOCII);
- 3HACT NPUHLMIIBI  10- |~ yMeeT pacCUMThiBaTh OCHOBHBIC [~ BllaJeeT HaBbikaMu palbo-
CTPOEHHSI  TEJIEKOMMY- napameTpbl LA(POBHIX BOJIOKOHHO- Thbl CO CHELMATU3UPOBAH-
HUKAUUOHHBIX  CUCTEM ONTUYECKAX JIMHEHHBIX TPAKTOB,; HOH nureparypoll, wuc-
pasIUYHBIX TUTIOB W HOJIB3yeMOH NpH TIPOCK-
Xopowio pacnpeeneHus VH- THPOBAHMH  ONTHYECKUX
(6a3oBbiii (opmarmu B onTHve- HUOPPOBBIX  TENCKOMMY-
YPOBEHB) CKUX CETAX CBS3M, HUKALUOHHBIX CHCTEM;
— jaer OnpeleneHys - ymeeT paboTaTh CO  CHPaBOYHOM JEMOHCTPUPYET —YBEpEeH-
OCHOBHBIX TIapaMeTpoB JHATEpaTypoii; Hble 3HAHWS TEPMUHOJIO-
YposierBo- K XapaKTCpUCTHK CHC- |- WCMONb3yeT MPHUOOPHI, YKa3aHHbIE B rud U QyHKUMOHATBHOIO
PHTEIBHO TEM U CETCH CRA3H, ONKMCAHUHK 1abopaTopHOil paboThr; npefHa3sHaueHUs: OTAENb-
(mOpOroBbIl |- 3maeT OCHOBHBIC METO- [~ yMeeT MPENCTABIATE PesyJibTaThi HpIX y37108 IBOCIT;
ypoBeHk) Obl PENICHUS THUTIOBBIX cBOEH paboTs;
3a3a4 MO pacuery
BOCII

2.2 Komnerenmus ITK-9

IK-9: ymenne nposomuTh pacueThl M0 MPOEKTY ceTell, COOPYKeHuil H CPeCTB HHPOKOM-
MYHUKAIHI B COOTBETCTBHM € TEXHUICCKAM 33JaHHEM ¢ HCIOIb30BANNEM KAK CTAHIAPTHBIX Me-
TO/IOB, NPHEMOB ¥ CPCACTB ABTOMATH3IAMY NPOCKTHPOBAHHUS, TAK M CAMOCTOSTEILHO CO3AaBae-
MBIX OPUTHHAJLHBIX.

Hist popmupoBanyis KOMIIETEHIME HEOOXOIAMO OCYILECTRITE S/l HTAIIOB.

Otansl (popMIPOBAHKUS KOMIETCHINY, IPUMEHSIEMBIE JUTS DTOTO BUJIBI 3AHSTHI, H HCIONb3ye-
MBIC CPCACTBA OIICHUBAHUS OpCACTaBIICHEBI B Ta6JII/II_Ie 5.

Tabuuua 5 ~ Draner popMUPOBAHYS KOMIIETERIMHI U ACIIONB3YEMbIE CPEICTBA OLEHHBAHUS

Cocran 3HaTh Ywmers Bnagern
— (usuyecKue M TEOPCTHYECKUE |- BBITIONHATH PAcueTHhl, TEOPETH- [~ MEeTOAaMH aHanWsa W pac-
OCHOBBI TNEPeAaYd CHTHAIOB YECKM M JKCIEPHMEHTAILHO 9geTa OCHOBHBIX (yHKLHO-
Copep- 3NEKTPOCBAZH M0 ONTHIECKUM OLIEHMBATh KaYeCTBO Nepeaayu HaJIbHBIX  Y3JIOB  OINTHYeE-
IKAHKE JIMHEHHBIM  TPaKTaM, METObI uropMay 1Mo  MPPOBLIM CKUX IUGPOBLIX JTUHEHHBIX

ITANOB MOI[yJ'I)IL[I/II/I nu HeMOI{yH}]HI/IH BOJIOKOHHO-OIITHYCCKUM Jinv- TpaKTOB;

ONITHYECKON HECYINEH; HEHHBIM TpakTam; HaBBIKAMH pacyera, MpoeK-
— MPOBOAMTE KOMIBIOTEPHOE THPOBAHUA H KOMITBIOTEP~
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MOJENIUPOBAHAE W TPOSKTUPO-
BaHUE ONTHYECKHX IPUEMO-
NePeNaoInX MOLYJIEH;

HOTO MOJEITHPOBAHKS
HPUEMO-TIEPEIAIOLIIX MO~
IyJel ONTHYECKUX CHCTEM
CBSA3Y;

B o Jlexuuun e Jlexuuu e Jlexumu
3;:'[:’Tluﬁ e [IpakTideckue 3aHaTHS e JlabopaTopHble 3aHATHS e JlabopaTopHbIe 3aHATHS

e CamocTosiTenbHas pabota e CamocTosTensHas paborta e CamocrosTenbHas pabora

@ KOHCTIEKT CaMOTIOIrOTOBKH ¢ PacyeTHas paboTra e Order mo naGoparopHoOi
Henons- e KoutposnbHas pabora e Oruer no saboparopHoit pabo- pabore
3yemMbie e 3auer TE e 3aumura JabopaTopHoH pa-
cpeacTBa e DK3aMeH 0O0THI
OLeHu- e 3amMra KYpCOBBIX NpOEK-
BaHUA TOB

(DOpMyHI/IpOBI(a oKazarenet u KpUTCPUCB OIICHUBAHMII JaHHOW KOMIICTCHIIMYU TIpUBCJICHA B

Tabnuue 6.

Tabmmna 6 — ITokazatenu v KXpUTepUy OLICHUBAHUS KOMIICTEHIMY Ha 3Tanax

MokazaTenn u
3uaTh Ywmern Baagers
KPHTePHH
~ obmajaer 3HaHWAME O |- yuyeer TIPOBOIMTH TEXHUKO- [~ CIOCOOEH CaMOCTOATENb-
yHKIMOHANBHOCTA CO- 3KOHOMHMYECKHE 00OCHOBaHUS TPE- HO OpraHu3oBaTh [MpoO-
BPCMEHHBIX  TUIIOBbIX JIAraeMbIX TEXHUYECKUX PEIeHAd u Lecc pa3paboTky MpoeKTa
. OITUYCCKUX LA(POBBIX pacyeToB ¢ UCMONHL30BAHKEM COBpE- IIBOCII; wucnonb30BaTh
Oranuno TCJICKOMM Y HUKAIIHOH- MEHHBIX IOJJIXO0/IOB ¥ METOIOB HOPMAaTHBHYIO W [PaBo-
(BbICOKHMIE HBIX CHCTEM; — CBOGOJHO INPHMEHSET METONBI TO- BYIO JOKYMEHTALMIO
. YpoBenn) — MaTeMaTHyeckm  ofoc- CTpoerns (YHKUMOHATBHBIX W HH- (TeXHUYECKHE perjaMen-
HOBBIBACT BbIOOD METO- hOpPMAIMOHHO-IOrIYECKUX MOAENEit TBI; MEXAYHapOJAHBIE H
Ia ¥ TUIaH PEelHcHUs 3a- ONTHUECKHX IAMPOBBIX TEIEKOMMY- HAIMOHATIBHBIE CTaHIap-
Jla4M [0 TPOEKTHPOBa- HUKALHOHHBIX CUCTEM; THI, TEPMHHOJIOTHIO,
HUIO CETEH CBS3W; Hopmbl ECKJI u T.1.;
— HMMeeT NPEeACTaRICHNEe O {— CaMOCTOSTENBHO NMOAOUpPAET METOMBI [~ CIOCco0eH MPOBOAUTH
CTaIMsAX ¥ dTanax npo- npoextupopanus  [[BOCII, ycr- pacdeTsl IO IPOEKTY Ce-
EeKTUPOBAaHUA  OfTHYE- poMcTB M ONOKOB € TEXHHKO- T€H, COOpYXEHUH H
CKUX LU(POBBIX TeNC- HKOHOMUIECKUM 060ocHOBaHYEM CPEeICTB  MH(POKOMMYHU-
Xopoo KOMMYHUKaIIMOHHBIX HNPHHAMAEMBIX PEHICHHT; Kallui B COOTBETCTBHH C
(6a30BbIii CHUCTEM; TEXHUYIECKUM 3aJaHHEM C
ypOBeHin) HCTONB30BAHNEM  CTaH-
JapTHBIX METOJOB, TpHe-
MOB ¥ CPEJICTB aBTOMATH-
3aIUH TIPOSKTHPOBAHUS;
~ noHMMaer Teoperuue- [~ YMEST paboTaTh €O CHPaBOYHOH |- ppajeer TEPMUHOJIOTUEH
Ynornerno- CKHE OCHOBBI Y OCHOB- JMTEPaTYpO; B 00NacTH MNpPOCKTHUPOBA-
PHTETLHO HbIE nonxom)[ K mpoek- |~ HCIOJb3YECT HPHGOPBI, YKa3zaHHBIC B HUS ceTel CBsI3U,
(ﬂOpOl‘OBblﬂ THPOBAHUIO ONTHUYECKUX CIMACAHUU J'[a60paT0pHOI71 pa60Tm;
YpOBeHk) IM(POBBIX TENCKOMMY- |~ yMeeT NPEICTABINITL PE3yJIbTaThi
HHUKAIHOHHBIX CUCTEM, cBOeH paGOTbI;
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3 Tumonnie KOHTPOMBHLIC 3a{AH A

Jlyist peanu3anyy BEINENEPEINCIICHHBIX 3a1a4 00YYESHNMs HCIIOIB3YIOTCS TUIIOBBIE KOHTPOJBHEIE
3aJIaH¥isl WK WHBIE MaTepuaibl, HeoOXOIUMBIC JUIS OIIEHKY 3HAHWMA, YMEHWI, HABBIKOB U (MJIM) OIBITA
JeSTeIIbHOCTH, XapaKTepu3yIOMMX dTarbl GOPMUPOBAHUS KOMIIETCHIIHN B MPOIECCE OCBOCHUS 00pa3o-
BaTEeJILHOM MPOrpaMMBL, B CICYIOIIEM COCTABE.

3.1 Bompochl Ha CaMOIIOATOTOBKY

1. Buok cxema mmHEHHOTO pereneparopa. :
2. Bmnsl nomex u uckaxenuit. Koppexuums momex.
3. MmxexuuoHHas MOMUHecHeHus. CIeKTp U3y IeHHUS.
4. BHyTpeHHsS U BHEIIHSI KBAaHTOBAS Y)(QEKTUBHOCTS.
5. Cseroamon bappaca.

6. I'etepocTpyKTypa, OCHOBHBIE CBOMCTBA.

7. Tonesusie croticta JJI'C.

8. Cserommon bappaca ma JII'C.

9. Caeromuon Ha JII'C ¢ TOpHEBbIM H3TYUEHUEM.

10. TToporoBoe ycIIoBYe IeHepaliy MoIyIIPOBOIHAKOBOTO JIa3epa.
11. JIazepst ma JII'C.

12. Cnexrp uznydenus nazepos Ha JII'C.

13. JlapusEBIE GOTOMOIE], MX XAPAKTCPUCTUKA U 00IACTh IPUMEHEHMS.

14. [llymer B poTONpHEMHUKAX. DKBUBAIECHTHLIE [IYMOBBIE TOJIOCH Pa3IMYHEIX HCTOYHHKOB
nryma.

15. OnTuManbHbEIC IPHEMHUKY B CIIyYae HyacCOHOBCKUX ITYMOB.

16. ®oTOUyBCTBATENLHOCTE HETEKTOPOB. OCHOBHBIE POLECCHI, OTPEIENSIONIE TOKOBYIO TyB-
CTBUTEJILHOCTH P-i-n GOTOAKOIA.

17. Ionoca ycunenus m/m yCumrenei.

18. Yuer BKiaja HEOCHOBHBIX HOCHTENEH B TOKOBYIO UyBCTBUTEIBHOCTh P-i-n (POTOAUOLA.

19. Ilorounrii xo3bdunueHT yeurenns u noioca ycuienus 8 BOY.

20. BeicTposeiicTBHE GOTOETEKTOPOB.

21. Olymsl B poTomeTEKTOpAX M UX HOPOroBas (POTOUYBCTBUTEHHOCTD.

22. TTomexoycroiumsocTs 1 poBeix BOCIL. BepostHOCT 0mnGOK B IPHHATHA PEIICHAN B
CJIy4ae raycCOBBIX IMYMOB.

23. lpunnun JeHCTBAS M OPOTOBbIE XapaKTEPUCTHKHY 11/Il HHXKEKIIMOHHEIX J1a3€POB.

24. Onenxa KauecTBa pabOTEI pereHepaTopa METOJOM [Jla3-IuarpaMMbl.

25. Mommocts m3nygenns u KITJ] n/n nazepos. Vix BpeMeHHbIE XapaKTePHCTHKY.

26. DKBUBANEHTHBIE CXEMBI M METOJ[UKA PAacyeT YPOBHS CUIHANA Ha BBIXO/E IE(ppoBoro $oTo-
IPUEMHUKA.

27. lpaxruyeckue cxembl BOY u ux xapakTepuCTHKA.
28. Onenxa nomexoycroiiunsocta BOCII nipu yuere mymMoB (pOTONPHEMHEKA ¢ IIPAMOYTONBHOI
UMIYIBCHON XapaKTepUCTHKOM.

29. Onenxa nomexoycroiturocta BOCII B yenoBusix GnykTyanuit HHTEHCHBHOCTH OITHYECKO-
TO CUTHAaAa.

30. YpaBHeHus 1)1t CHrHaLHOM BoaHE B BOY.
31. MaxcumanbHbii koadduipent yeunenus B BOY u ycioBys ero noiyyeHus..

3.2 TeMbl KOHTPOJBLHBIX paGoT

1. Crpykrypa mudpoBLIX ONTHYECKHX CHCTEM MepeIayn.
1.1 O6o01mennas cTpyKTypHas cXeMa ONTHYECKUX CUCTEM HEpeJadH.
1.2 Ilonatre onTHYECKOro IMHENHOIO TPAKTa.

1.3 Crpyktypa uHGOPMAIMOHHOr0 06OPYOBaHNS OKOHEYHOM M MPOMEXYTOUHOH CTaHIHIA
ONTHYCCKOTO JHHEHHOIO TPAKTA.

1.4 OHOBOIOKOHHEIE U ABYXBOJOKOHHBIC CXEMbI OPraHu3alui lIBYXCTOpOHHef/'I CBsI3H.
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1.5 Hpuemonepenarunx nepsuanoi [[BOCII, yerpoitctBo v HasHauenue ero ysnos. Kojexu
¢ IMHEWHOHN ¥ HENMHEHHOH aMIUTUTYHOM XapaKTepUCTUKOM.

1.6 I'enepatopnoe oGopynoanue. GopMuUpoOBaTEH JIUHEHHOTO CUTHANA, €M0 CTPYKTYpa M
JITOPUTM PabOTHL

1.7 Ipuemonepenaraux uckpetHo# uidopmanun (JIN), metoas: BBoaa u BeBoga U B am-
niapatype MKM.

1.8 TlonHas cTpykTypHas cxema oKoHeunoi crapuuy nepsuunoi [IBOCII.

2. AnropuTMBbI B METOILI UPPOBOIH 06PAGOTKH CHIHAJIOB.

2.1 Anayoro-uupposoe u ruppo-aHATOroBoe MpeobpazoBanus CHrHaTAa. VIMIOYJIBCHO-
xogosas Moaysinus (MKM). Henmaelinoe kBaHTOBaHME CHTHAIA TTO YPOBHIO.” AJJANITHB-
aele  auddepennuanpaeie  Metoasl Momyismu:  AJIMKM, anantuBHas  enbTa-
mMoayssiust (AJIM).

2.2 Jlomexn KBaHTOBaHUS ¥ OTPAHHYCHHS CHTHAJA TI0 YPOBHIO, BHIOOp MeToga GopMHUpOBa-
HHAS U ONpeJelICHrE apaMeTpoB aMINIUTY/THON XapaKTePUCTHKH KBAHTYIOIIETO YCTPOi-
CTBA.

2.3 llomexy KBaHTOBAHUS ¥ OTPAHUYCHHSI CHTHATA TI0 YPOBHIO, BHIOOp MeToAa (POopMUpPOBa-
HUS M OIpeJie/icHye IapaMeTpoB aMIUIUTYHON XapaKTePUCTHKA KBAaHTYIOIICTO YCTPOH-
CTBA.

3. Ipunnmnb BpemMeHHOTo rpynnocotpasosanus. Cucrembl cunxponmsanun IIBOCIL

3.1 Ompenenenue MOUATAS IAKIIA TEPEIaYH.

3.2 CrpykTypa WHKIa Nepelady NepBHYHON MU(POBON cucTeMbl epenadn. CBEPXIMKI e~
pelayy.

3.3 Cnoco6s! 06beauHeHns H(POBEIX IOTOKOB.

3.4 CunxpoHHOE 00beMHEHNE ITOTOKOB, HOHSTHE O BPEMEHHOM CJIBHIE, CTPYKTypa 06opy-
JIOBaHUs CHHXPOHHOI'O BpeMEHHOTo rpynnoobpazosanus (BI').

3.5 AcuaxpoHHOE 00BEIHHEHNE IOTOKOB, IIOHATHE O BPEMEHHON HEOMHOPOJHOCTH, OHO H
JBYXCTOPOHHEE COIVIACOBAHUE CKOPOCTEH nepenadn 00beHHIEMBIX TIOTOKOB.

3.6 ®azorsie Qurykryaimy npu Bl

4. Jlmseiinbie kogsl LIBOJIT u onenka ux napamerpos.

4.1 Obmue cBefieHns 0 KOAMPOBAHAM CUTHANIOB B U(MPOBBIX CHCTEMAX TEPEJadH.

4.2 Jinneiiupie ¥ CTBIKOBBIE KOJbI. TpeGoBanus k munelasM kogam B BOCII u kpurepun nx
BEIOODA.

4.3 Tunsl IMHeHHBIX KOJAO0B ¥ UX OCHOBHBIC napameTphl.

4.4 Jlunedinsie koaw! kiacca 1B2B. Koaet NRZ, RZ, BI-L, BI-S, DBI, CMI, EP-1, EP-2, xox
Musiepa, ux anroput™sl 06pa3oBaHuUsl, CIICKTPAIBHBIE U BPEMEHHBIE XapaKTEPHCTHKH.

4.5 1ludpoBbie CyMMBEI KOJIOB ¥ IPUMECHCHHS TEKYIMX LE(PPOBHIX CYMM B alrOPHTMax
KOHTPOJISI OIHOOK HA JINHUH.

4.6 Obnacty NpUMEHEHNS Pa3IMIHLIX KOAOB Kiacca 1B2B.

4.7 brourpie koger mBnB, nprHEIUIEL KX GOPMUPOBAHKS U BO3MOXKHBIE AITOPHTMEI 00pa3o-
BaHUSL.

4.8 XapaxrepucTuky GIOYHBIX KOJIOB, MCHOJB3YEMBIX B BBICOKOCKOPOCTHBLIX BOJIOKOHHO-
ONTUYECKUX CHCTEMAaX CBSI3U.

4.9 IIpeoGpa3oBanus CTHIKOBHIX ¥ JIMHEHHLIX K008 B BOCII.

S. Perenepauusi curnanos B [[BOJIT. [MomexoycTolumBocTs M ONTHMH3AIMS pHEMa
curnaion B HIBOCTI.

5.1 IlpuHIMIEL pereHepanyy u@pOBIX ONTHIECKUX CHIHAJIOB.

5.2 Tlomexu u uCKaxeHys B Kananax u tpakrax [IBOCII.

5.3 Crpyxrypa nmHelHoro pereneparopa IIBOJIT.

5.4 [lpumeHenye ONTHYECKYX YCHIATENEH HA YIaCTKaX pereHepaIum.

5.5 Iomexoycroiumpocts JmHeiiHOTO pereneparopa IIBOJIT npu AByXypoBHEBOM JHHEH-
HOM KOJIMPOBAHMH.

5.6 OreHKa IOMEXOYCTONUNBOCTH PEreHEPaTopa ¢ UCIONE30BAHNEM TIIa3-{HarPAMMBL.
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3.3 Temnl pacuyeTHbIX pabor

1. CxpembanpoBanue curnajos B muppossix BOCTI.

Ipumep 3a0auu ons pacuéma:

1. Hudposoii motox B NRZ xome 000000001111111111 mamee cxpemGmupoBan M-
TOCHIEIOBATELHOCTHIO, IOCTPOEHHOM HA OCHOBE MPUMHTHBHOTO HOJHHOMA GF(31). Ha-
pucyiite cxemy ckpemOnepa m IpHBEAUTe MU(GPOBON IMOTOK MOCIE CKPEMOIMPOBAHMSL.
IMouemy M-nocieioBaTesibHOCTD HA3BIBAIOT NICEBIOCTYYAHBIM CHTHAIOM?

2. CxpeMOIMpOBaHHBIH bpetim g posoro IIOTOKA UMeeT BUJ
01100101100101101101001010000111010110011. Onpenenurs 1udhpoBoii KOX HA BHI-
Xoyie eckpemMOiepa, IOCTPOEHOro Ha OCHOBE IIPUMUTHBHOTO TrojmuoMa GF(15). Hapu-
cyite cxemy neckpembrepa. Uro obmiero mexay M-IIOCIEROBATENBLHOCTHIO U OENBIM
TYMOM?

2. Mopenuponanue pabors! anagorossix BOCTI.

IHpumep 3a0auu ons pacuéma:

1. Tlepenava ananorosoro curaaina o BOCII ocymecrensercs mo SMF-OB ¢ BecMemen-
HOM jucniepcneit mmnoit L=90 kM. myTeM MOyIsIuy FHTEHCHBHOCTH Ha YacToTe fy=2.5
I'T'u. 8 momoce wactor Af~1000 MI'n. CBerouyBCTBUTENLHEIM d1eMenTOM IIPOM sBIIS-
eTCsL p-i-n MO, paboTalolMil Py KOMHATHOM TeMIIepaType ¢ KBaHTOBOH >(deKTUBHO-
¢tbio 1=0.9, TEMHOBBIM TOKOM /=2 HA ¥ HarpyeHHLIM Ha conportusieHne R=1 MOm.
MoOImHOCTh ONTHYECKOTO CUIHANA, IeHEPHPYEMOTo JIa3ePHBIM HCTOYHUKOM C IMMPHHOMN
nuaun w3inydenust Av =10 I'T'n. sa nymmae Bosmsr A=1.15 mMxm. pasna 10 gbm. Yposenn
urymos uHTeHcHBHOCTH JIJ onpenensercs kosddummentom RIN=10"". Kospdumment
myma npensapurensHoro yewmrens A-BOCII pasen 2. Onpemenuts AMHAMHYECKHMA
Auanazon A-BOCII opu MUHMMANBHO JOMYCTUMOM YPOBHE OTHOMIEHHS CHIHAI/IITYM
paBaoM p=01b., ecu Ko3pHUIFEHT OTPAKEHUS ONITHISCKOTO CUTHAIA HA 000X KOHIAX
OB pasen 1 mponenty. Kaxoit Bux myma ssnserca onpeenstomuM B cucteme? Kak u3-
MEHHTCS [ eciu ANHMAY TAHAR YMEHBIIATH BABOE?

3. TlomexoycTodnBOCTL NH(PPOBHIX JHHEHHBIX PEreHEPATOPOB.

Ipumep 3a0auu ons pacuéma:

1. Ilndposoii curnan B popme NRZ — xoua nepepaercst no BOJIC co cxopocrsio B =10°
GuT/c MeTOIOM MONYIIANNHA Ha amune Boiusl A=0.85 mxm. Tocie npeobpasopanuii B Jim-
HHH 3TOT UMIyIbe Ha Bxoje [TPOM npuobperaer rayccoBy ¢opmy ¢ mapamerpoM o =
0,1. Ionaras, aro ckposnas AUX I[TPOM nmeer B “IPHIIOAHATOTO KOCHHYCA”, OIE-

-6
HATH 4yBCTBUTENBHOCTE [IPOM mis xoaddunmenta OutoBBIX OmHOOK p,, =107,

cuMTas, 4o OCHOBHOW IIY sABjseTCS MHTETpUPYIOIMM yCHIUTENEM, B NEPBOM KACKAlE
xotoporo ucnonszyercs Si — IITIH. Ceerouyscreurensubiv snementom ITPOM sBisier-
st p-i-n IHOA, paboTaromuil NpU KOMHATHOH TEMIIEpaType ¢ KBaHTOBOH 3(hdexTHBHO-
c1pi0 77 = 0,8, TEMHOBBIM TOKOM ir, =10 HA W HATPYXEHHBIM Ha COIpPOTHBIEHHE R=1
MOm. Ovennts momuaans snemenrtos IIIK, nonaras, uto emkocts ®J # BXOXHOTO
kackana [1Y papna Su®.
4. Iomexoycroitunsoctsh mudgpossix BOCIL
Hpumep 3a0auu ons pacuéma:
1. Jlnseitupiit STM-1 curman (A=1.55 Mxm.) nepegaercs o sonoBo# 1{BOCII, nocrpoen-
HO# Ha ocroBe SMF-OB ¢ mynesoit nucnepcueit mmanon 500 xm. I'naz-auarpamma cur-
Hayta Ha BerxoJie [IPOM ¢ mpenBapuTenbHBIM YCHIINTENIEM, BHITIOIHEHHBIM HA OCHOBE i
W{‘ W na ocnose Si — IITHI, npusenena Ha puc.1. Cuu-
WWM JM Tas, 410 ckBo3Has AUX [TPOM H(f) umeer Bug
‘J{ﬂL” ‘J%ﬂ B Aw «IPUTIONHATOTO KOCHHYCa», OLICHHUTH YPOBEHb
%f ﬁd‘ ko3Gduienta ommOOK JAHHOH CHCTEMBL. YKa-
{ XKHUTE YPOBEHBL IOPOIOBOr0 HAUPSIKEHUS (B OTHO-
CUTENBHBIX E€AMHUIAX), OOECHEeYMBAONIEr0 MH-
L W‘M MWMM‘N HuUMalbHbI yposeHb BER. VYjosnerBopsier nm
e et e, ykasannas BOCII cymectyromum nopmam?

Puc.1. e
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3.4 Temmbl naGopaTopubix pabor

Mopnennpoeanue npoueccos GOPMUPOBAHKS NEPBUYHOTO TPYNNOBOrO MIOTOKA B HH(PPOBBIX
BOJIOKOHHO-ONTHYECKUX CHCTEMaX Hepesadn.

ViccneioBanne XapakTepHCTHK Na3epHBIX JUONOB 1y1s udpoBbx BOCIL

Hcenenosanue akycToONTHICCKHX MOYIATOPOR OIITHIECKOTO M3y YCHHSL.

Hccnenosanne paboTsl GOTONPUEMHOTO yCTPOHCTBA BONIOKOHHO-OITHYCCKON CHCTEMBI CBSI-
31 METOA0M MATEMATHUYECCKOTO MOACIINPOBAHMSL.

Konurypauus cetu na ocrose annaparypsi LIIBOJIT "Tparcropr-8x30".
Hccnenosanne korpodrmmenra ommbok B [IBOJIT "Tpancriopr-8x30".

3.5 3auér

[Tepe4ens BONPOCOR, BLIHOCHMbIX HA 3a4eT (6 cemecTp):

DUk N -

&

10.

1.
12.

Bunel n knaccuduxanus LIBOCII.

Amnanoro-nndposoe 1 mudpo-aHaIoroBoe npeobpazoBaHe CHrHAIA.

Konexu UKM.

O6obmennas cTpyxTypHas cxeMa udPOBBIX ONTHIECKHX CHCTEM HepeayH.

HousTre nEQPOBOro ONTHIECKOTO TUHEHHOr0 TPAKTA.

Crpykrypa wmrdopMaimonHoro 060pyHOBAaHMS OKOHEYHOW CTAHIMH LU(POBOTO ONTHIC-
CKOTI'0 JIMHEMHOTO TpakTa

Crpykrypa nndopMalHOHHOT0 060PyLOBAHMS IPOMEKYTOUHOMN CTAHIUK HI(pPOBOrO OITH-
YEeCKOI0 JIMHEHHOTO TpakTa.

Crioco6s1 My TBTHINIEKCHPOBAHYS EPPOBBIX IOTOKOB.

CHHXPOHHOE MYJNBTHMIUIEKCHPOBAHHE, HOHATHE O BPEMEHHOM CHBHIE, CTPYKTYypa obopy-
JOBaHUSI CHHXPOHHOTO MyJIbTUIUIEKCHPOBAHHUS.

ACHHXPOHHOE MyNBTUILIEKCHPOBAHKE, OJHO- W JIByCTOPOHHEE COIJIACOBAHHE CKOPOCTEH
nepenadu oObeMHSIEMEIX [I0TOKOB.

Crpyxrypa 060pyIOBaH S ACHHXPOHHOIO MyJTbTHILIEKCHPORAHHS.

Texuomnorus cnexrpaneroro Mynbrumiekcuposanus (WDM).

[Tepeuens BOMpocoB, BHIHOCHMBIX Ha 324eT (8 cemecTp):

B

SN

9.

10.

11.
12.

Hutepdetic ocHOBHOro MIPPOBOro KaHaIA ¥ €TO HAPAMETPHI.
OcHoBHbIE TITAPAMETPBI CETEBBIX UHTEPPEICOB.
Komuiexke napametpos Kauectsa nepesiadn. [{eieBrie M 9KCIIyaTAIMOHHBIC HOPMbL.

O6wue MpHAIMIG  OPraHH3alAX, METONBl M BBl TEXHWYECKOTO OGCIYKHBAHHUS
IMBOCTIL

OcunoBHbIE TTOKa3aTeMy TeXHIIeCcKoro obeyxusaanst 1[BOCTI.

Ipuanmne npoexruposanus [[BOCIT.

Orenka HpoTsHKeHHOCTH yYacTKa perparcismn B IIBOCTI npu orpanuyeHnH 3aTyxaHueM
U TACHEPCUOHHBIMU UCKAKEHUSIMY.

KorepenTHbie BOIOKOHHO-OIITHYECKHE CHCTEMB] EPEIAYHL.

Onrrueckue korepenTasie DWDM cucreMs! cBsi3m.

Hpraupn paboTel KOTepeRTHBIX ONTHYECKHX IIPUEMHUKOB H TIEPEIaTUMKOB ¢ HHBPOBOit 06-
paboTKoif curHaoB.

TparCcIOpTHEIE CeTH HOBOTO IOKOJICHHSL.
Hpanuymst mocTpoennst GOTOHHBIX TETEKOMMYHHKAIMOHHBIX CETEH.
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3.6 TeMbI KYpcOBBIX NPOEKTOB

IIpoexTpoBaHKe KaHATOB M TPakToB Ha oGopynosanun BOCIT CLIN.

[Ipoextuposanre BHyTpu3oHOBOK BOCII €O CIIEKTpanbHEIM pa3ielicHAEM KaHAJIOB.
IIpoextuposanme Mmaructpansnoit BOCII ma ocrose Texmomormu CWDM, DWDM,
HWDM.

IIpoexTupoBanme MyJIbTHCEPBHCHON ONTHYECKONM CeTH Tepeiauyll HA OCHOBE TEXHONOTHH
GEPON.

3.7 Ix3aMeHANMOHHBIE BOMPOCH

Ilepeuenn BONPOCOB, BHIHOCHMBIX Ha sKk3aMen (7 cemectp):

1.

14.

15.
16.
17.
18.
19.

20.

21.
22.

23.

24.
25.

Hepapxuveckult MPUHIWI TOCTPOEHYs ME(POBBIX CUCTEM TIEPeIauH.

Ilnesnoxponnsie mudpossie nepapxuu (ITA), ux ocobeHHOCTH.

Cunxponnas muposas wuepapxus (CIIW), npusmmnsl GopMHPOBAHKS TPAHCIOPTHEIX
crpyktyp CIIW, Tononoruu cetu CLIW u cxeMbl pe3epBApOBaHHs TPAHCIIOPTHBIX IIOTOKOB.
Bunpr cuaxponmsanuy B IIBOCIL. TpeGoBaHus K cucTeMaM CHHXPOHH3AILMH.

TaxroBas cumuxponmsamus, paGora BblzeauTens TakToBod uactothl (BTY), asoble
(irykryaimy BBIIETEHHOTO CHHXPOCHTHANA, CTOCOOI yIydmieHHs mapamerpos BTU.
[uKnoBas ¥ CBEpXIUMKIOBast CHHXPOHM3AISL.

Cucrema TakToBoit cunxponusamun CIIU.

Crpyxrypa u QyHKImz cucreMsl ynpasneaus IIBOCII.

OcoberHOCTH Tepeads CHTHAIOB JIEKTPOCBS3H 110 ONTHYECCKHM JIHHEHHBIM TPAKTaM,
METOBI MOJTYJISIIIVH 1 IEMOIYJISLMK OIITHYECKON HECYIICH.

. CrpykTypa mu(pOBBIX BOJIOKOHHO-ONTHYECKHX JMHEHHEIX TpakTos (L[BOJIT).

. OCHOBHBIE KOMIIOHEHTHI BOJOKOHHO-OIITHYECKHUX TMHEHHBIX TPAKTOB ¥ UX XapPaKTEPHCTHKH.
. Ceetomsnyqaromue xuoxst. Vix xapakrepuctaxu u o6macts npumenerns 8 BOCII.

- @orozerexropst BOCIL KoHCeTpyKItws, IpMHIKNG TeiHCTBYS U XapaKTepHCTHY (BOToIe-

TEKTOPOB.
Onrumusanus npuemMa B EGPOBBIX ONTUYECKHX OpueMurKax. CTPYKTYPHAs cXeMa OIITH-
MaJIbHOTO IIPUEMHIKA [P IayCCOBBIX IIyMax.

Cxembl BRIIOUEHHS ¥ cTabuIM3aiys pexuma 11/ nasepos. [pumepst /i nasepos B BOCIL
OnHOBOJNOKOHHBIE M IBYXBOJIOKOHHBIE CXEMbI OPraHK3alliy IMHEHHEIX TPAKTOB.

JIuneitneie konpr LIBOJIT u ux napamerper.

[Homexwu u uckaxenus 8 [{BOJIT.

IIpusiyne perenepanuy MudPOBBIX ONTHYECKUX CUTHANOB. 1IOMEXOYCTONYHBOCTD pere-
HEPaTOPOB.

Perpanciistopst v pereneparopst 8 BOCIL. Knaccuukanus peTpaHCISTOPOB H UX CIPYK-
TYPHBIE CXEMBIL.

Ontudeckue yeumurenu. CxeMmsl BKIoUeHus u knaccuauxarus OY.

Honynposonnuxossie ontrueckue ycwnurenn, Ko>pQUIMERT YCHIEHHS H €ro HepaBHOMEp-
HOCTE.

MHuorokasanbHeie BONOKOHHO-ONTAYECKAE NTHHEHHBIE TPAKTEl CO CIEKTPATBHBIM Pasfele-
HVEM.

Ammnaparypa [ILW u CLI1 1 ee byHKIHOHAIBHBIE MOTYIIH.

Anmaparypa BONOKOHHO-ONTHYECKAX CHCTEM MEPEaud CO CTEKTPATbHBIM PasiclIeHHEM U
ee QpyHKITHOHAIBHBIE MOJLYIIH.
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4 Meronuueckune MaTEPUAILE

Jist oGecrievennst nporecca o6yUenyst U peleHys 3a1a4 o0yUeHus HCTIONB3YIOTCS CIIETyIONIHE
MaTepHaJIbl:

— METOAMYECKUE MATCPHaJIbl, ONpEEISIONIKe IPOLEAYPHl OHCHUBAHMS 3HAHUM, YMEHMI, Ha-
BBIKOB M (WJIM) OIBITA JESATENBHOCTH, XapaKTePU3yIOIMX 5Tambl (POPMUPOBAHMS KOMICTCHIHMH, COTIIac-
HO 11. 11 paGoueit mporpamMMeL.

4.1.0cHoBHag JuTepaTypa

1. Cxuspos O.K. BosloKOHHO-ONTHYECKHE CETH ¥ CHCTEMBI CBSA3H [ DIEKTPOHHLIA pecypc] : yue6-
Hoe mocobme. — Onektpon. gad. — CII6.: Jlams, 2010. — 266 c. — Pexum mocryma:
http://e.Jlanbook.com/books/element.php?pl] id=682

2. IlpoexTupoBanHue U TEXHHYECKAs! IKCILTyaTalus IAPPOBBIX TETeKOMMYHUKAIMOHHBIX CHCTEM H
cereil yuebHOoe mocobue mns Bysos / E.B. Anexcees [u ap.]; pem: B. H. Topawmenxo,
M. C. Trepenxuid. — 2-e m3x., ucnp. — M.: Topstuast munms — Tenexom, 2012 — 392 ¢. (sanuume B
oubmorexe TYCVYP - 10).

4.2. lonoJHATEILHAS JIATEPATYPA

1. Topmuenxo B.H., Tseperxuit M.C. MHOrokanaibHsle TeleKOMMYHHKALHOHHBIC CHCTEMBL.
Yuebnuk juist By3os. — M.: Iopstaast susus, 2005. - 416 ¢. (sanwume B 6ubnuotexe TYCYP - 80)

2. lludpoBele ¥ aHAJOrOBEIC CHCTEMBI Iepefadd: YUYeOHHK Ui By30B / B.M. HBanos,
B.H. I'opmaenxo, I'.H. Tlonos u np. Pex. B.W. Vanosa. — M.: Il'opsraast maams, 2003, - 231 c.
(manuure B 6ubimotexe TYCVYP - 47)

3. BosnoxorRo-onTHYECKHE cHCTEMBI cBsi3u: [lep. ¢ anry./ P. ®puman ; pex. nep. H. H. Crenos. -
3-e m3x., jon. - M.: Texmocdepa, 2006. - 495 c. (manmuue B 6ubmorexe TYCVYP - 14)

4. 3acnasckuii K.E. BonokoHHO-0MTHYECKHE CHCTEMBI TIEPEIAUH CO CIIEKTPANbHBIM YIUIOTHEHUEM:
Yuebuoe nocobue st By3oB. - Hopocubupek: Cubl'YTHU, 2005. — 136 c. (Haymmune B 6u6imO-
texke TYCVYP - 20)

5. OCHOBBI HOCTPOEHHS TENCKOMMYHMKALMOHHBIX CHCTEM W ceTeil; YueOHHK JuIs BY30B/
B.B. Kpyxmanes, B.H. I'opmenko u ap. Pen. B.H. Topmuenxo, B.B. Kpyxmanesa. — M.: Topsi-
uast iuHust, 2004, — 510 c. (nanmaue B 6ubmuorexe TYCVYP - 6)

6. Crnenos H.H. CopemenHBIE TeXHONOTMH HU(POBHIX ONTOBONOKOHHBIX cerell cBssu (ATM,
PDH, SDH, SONET 1 WDM. - M.: Pazio u cBsizb, 2003. - 468 ¢.: (manuupe B 6ubnuorexe TY-
CVYP - 40).

7. HNowonsros E. A., Ilapaurosuu C. H., Mupropox B. I'. u Kysuenos B. B. MynbTuniexcopHoe
¥ yCHJIUTENbHOEe 060pyN0BaHIEe MHOTOBOIHOBBIX ONTHYECKHX CHCTEM TIEPeiaul | DIeKTpOH KM
pecypc]: yuebHoe mocobme- Tomck: TYCVYP, 2012. — 156 c. PexmM mocryma:
http://edu.tusur.ru/training/publications/739

4.3. Yuebno-mMeroquueckue mocobus 1 NporpamMMHoe ofecreuenmne

1. IlpoexTupoBanue ONTHYECKUX HEPPOBBIX TEJICKOMMYHUKAIMOHHBIX CHCTEM: [JDNEKTPOHHBIA
pecype] yueGHo-MeToamuecKoe nocobue o Kypcoromy mpoektupoBanuio // Koxanenko A.IL,
Hlaparrosiy C.H. / IMox pen. C.H. Ilapanrosuua — Tomck: M31-Bo ToM. Toc. yH-Ta CHCTEM
YIpaBIEHUS u PAAMO3IEKTPOHUKH, 2016. - 120 c. Pexum JocTyna:
http://edu.tusur.rw/training/publications/745

2. Ontuyeckue HA(GPOBBIE TENECKOMMYHHKAIMOHHBIE CHCTEMBL: [2nexTponHEBLi pecypc| ydebHO-
METOKMYECKOC IOCOOHE 110 NPAKTHIECKUM 3aHSTHIM U CaMOCTOSTeNbHOH padote // KoxaneHko
AL, Hlapanrosuy C.H. / TTox pen. C.H. Hlapanrosmya — Tomck: U3a-Bo Tom. roc. yH-Ta cHc-
TeM  ympamiewus ®W  papmosniektponukd, 2016.— 79  c¢.  Pexum  gocryma:
http://edu.tusur.ru/training/publications/744

3. Mozenuposanue IporeccoB pOPMUPOBAHHUS TIEPBEYHOTO IPYIIOBOrO MOTOKE B 1 (POBBIX BO-
JIOKOHHO-ONITHYCCKHX CHCTEMax MepeAayur: [DNeKTpOHHBIH pecypc]| METONNYECKHEe yKa3aHus K
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BBINOJIHEHHIO TabopaTopHOi paboThl 1o Kypey «OnTrdeckue mudpoBbie TEIEKOMMYHUKAIIMOH-
ueie cucrembd / C. H. Hlaparroswy, H. T1. I'nymenxo: — Tomck: TYCVYP, 2011. — 24 ¢. Pexxum
nocryna; http://edu.tusur.ru/training/publications/76

4. HccnenopaHue XapakTEpHCTHK JIa3epHBIX JwoJ0B uis mudposbix BOCIL: [Dnexrponnsii pe-
cypc|] Merouaeckre ykazaHus K BBIIOJIHEHHIO laboparopHoit paGotsl / 3amopun A. C. Tomck :
TYCVP, —-2011. 17 c. Pexxum jroctyna: http://edu.tusur.ru/training/publications/84

5. Hccnenosanue aKyCTOONTHYECKUX MOJYJIATOPOB OMTHYCCKOTO HM3JIydeHMS: [DIEKTPOHHEIA pe-
cype] PykoBozctBo K maboparopHoit pabore mis cryaentos / 3apopun A. C. Tomck:
TYCVYP, -2011. 17 c. http://edu.tusur.ru/training/publications/77

6. Mccenenosanue paboThl QOTONPHEMHOIO YCTPOUCTBA BOJIOKOHHO-ONTHYECKOM CHCTEMBI CBS3H
METOAOM MATEMaTHYECKOTO MOJISIIUPOBAHUS: | DNCKTPOHHEIM pecype] Mertoauueckue yka3aHus
K BbIIONHEHHIO jaboparoproit pabotel / Illanmapos B. M. — 2011. 12 ¢. Pexum pocryma:
http://edu.tusur.ru/training/publications/85

7. Konduryparus cetn Ha ocHose anmaparypsbl [[BOJIT "Tpancnopr-8x30": [DneKTpoHHBIHA pe-
cype] pyxoBoIcTBoO K abopaTtopHoil pabote jyist crymnentos cnenmansaoctu 210401 / A. IT. Ko-
xapenko, C. H. Illapanrosuu Tomck: TYCVYP, 2011. - 20 c¢. Pexmm pgocryna:
http://edu.tusur.ru/training/publications/82

8. Hccnenosanue kosddurmenta omubox B I{BOJIT "Tpancnopr-8x30": [DnexTpoHnsii pecype]
PYKOBOJICTBO K JlaGopaTopHoi paboTe mist cTyneHToB crermransHoctd 210401 - dusuka u Tex-
nuka onrudeckoil cs3u / E. C. Yepkammn, A. I1. Koxanenko, C. H. Ilapanrosuu - ToMck :
TYCVYP, 2011. - 22 ¢. Pexxum noctyma:  http://edu.tusur.ru/training/publications/80

9. OC TYCVYP 01-2013 [DnexTpoHHbIH pecypce]. - Pexum J0oCTyIa:
hitp://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech_01-
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